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IN the contractors’ claim for extra excavation on 
the New Croton Aqueduct, Corporation Counsel 
BEEKMAN, on Aug. 6, gavean opinion in favor of the 
city of New York. He advised the Comptroller that 
the adoption of a resolution by the Aqueduct Board 
defining its opinion of the legal tunnel cross-section, 
did not impose, of itself, any legal liability upon the 
city, to pay for tunnel excavation outside of the nor- 
mal lines. He says 


“That in no event shall the City of New York be held in 
any actionor qpoceemies brought or had, under any con- 
tract so made, to any other or greater liability than that 
expressed therein, nor required to pay out or otherwise 
dispose of — sum of money for the doing of such work 
or the furnishing of such material greater than is stipu- 
lated in such contract or otherwise than in strict con- 
formity to the terms thereof. 

“The necessary predetermined space for the aqueduct 
which had been planned with such additional spaces 
which might be ordered by the engineer, necessary to 
meet exigencies which could not be defined in advance, 
except as generally indicated in paces Zand Bof 
the specifications (which refer to additional excavation 
ordered by the engineer) constitute in my opinion the 
measure of allowable excavation to the contractor. 

“In the absence of any other location of the line denot- 
ing the limit of allowance for tunnel excavation which 
may be established by the engineer, in pursuance of such 
power in that regard as he may possess under the con- 
tract, the line of the cross-section described upon the 
sheets of the plansas A A A must control. 

“A thorough inquiry should be immediately made in 
this direction for the purpose of obtaining in connected 
forms the facts necessary to a correct determination of 
the extent of the city’s liability. This opinion is not to be 
extended in its application to sections other than those 
denoted as sections Nos. 2, 3, 4, 5, 6, 7, 8 and 9.”" 
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GENERAL Manager M. S. BELKNAP of the Central, 
Railroad of Georgia, has sent out a party of men 
selected from the service of the company to make a 
tour of some of the principal lines of railway, visit 
railway centers in the South and East and see 
what other companies are using in new devices 
and new methods, which the Central could profita- 
bly adopt. The party is to take several weeks for 
the trip and will visit Louisville, Cincinnati, Pitts- 
burg, Philadelphia, New York, Roanoke, Richmond 
and Norfolk. Its members are E. E. ANDERSON, 
train master, South Carolina division ; F. H. MCGEE, 
assistant general master mechanic; M. MARTIN 
superintendent southwestern division; G. D. SMITH 
conductor, and W. H. LATHROP, engineer South- 
western division ; James STEVENS, superintendent ; 
G. D. ELDRIDGE, civil engineer; W. D. STAUBB, as- 
sistant master-mechanic, South Carolina division ; 
F. D. ARDEN, engineer. 
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THE cable war has been ended by the signing of a 
new schedule of rates, to take effect September 1. 


and hold for one year. The rate decided upon for 
cabling from New York, Brooklyn, and the New 
England States, Quebec and Ontario, to England, 
France and Germany is 25 cts. per word for general 
messages, and 10 cts. per word for press dispatches. 
The former rates were 12 and 6 cts. respectively. A 
joint schedule of land rates, in connection with the 
cable, was also agreed upon, the charge ranging 
from 3 cts. per word for New York State, New Jer- 
sey, Pennsylvania, Maryland, Delaware and the 
District of Columbia, to 17 cts. per word for British 
Columbia. It is stated that the agreement deals 


only with the rate,and that no pool has been entered 
into. 


THE amendment to the Sundry Civil bill appro- 
priating $200,000 to investigate the project advocated 
by Major PoWELL, of constructing storage reservoir, 
in the canons of the Rocky Mountains, was passed 
by the Senate, July 30, by a majority of, eleven. The 
amendment was proposed by Senator BowEN, who 
made a very able speech in favor of the measure 
which was followed by a prolonged discussion show 
ing the general interest felt in the scheme. 


THE dimensions of the Harlem river street tunnel, 
the recommendation of which by the Special Com- 
mission was noted in our issue of Ang. 4, are the 
following: length between bulkheads, 450 ft.; ap- 
proaches, each 1,800 ft. long with gradients of .03 ; 
the tunnel to be divided into three sections, two for 
driveways, and one smaller and higher up, fora 
footway ; the driveways to be 18 to 20 ft, wide by 15 
ft. high; the footway 15 ft. wide and 10 ft. high. 
The tunnel, the southern approach, and most of the 
northern approach will have to be cut through solid 
rock, which will make it substantial, but increases 
the cost to about $2,000.000. 
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ACCORDING to report, the Pittsburg Steel Casting 
Co. recently cast a steel shell, the first ever made 
in this way ; they are said to have received an order 
for 500 for experimental purposes, to be followed by 
a further order for 2,000. Steel shells have been 
made in England, but they were cut from a forged 
ingot and then bored. The shell cast is conical, 
6'ins. maximum diameter and 2% ins. minimum 
diameter. The length is 21% ins.; the weight of 
metal, 9% lbs., making, with the charge of 5 lbs. of 
powder, a total weight of 100 lbs. 

THE vivid imagination of a reporter of a Buffaio 
paper transforms a water-car actually used by the 
Lehigh Valley R. R. Co., for sprinkling newly laid 
cinder-ballast, into a device to be attached to the 
front of passenger trains for the greater comfort of 
travelers. This ‘‘ news note” is akin to another ina 
late leading New York daily, stating, on the author 
ity of a prominent member of the recent Telegraph 
Superintendents’ Convention, that the astonishing 
increase in railway trains in the West had led to a 
corresponding increase in the number of telegraph 
wires—‘‘as a separate wire was required for each 
train.” 
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THE most serious railway accident of the week 
was the derailment, Aug. 8, of a passenger train 
near Germantown, Ind., on a branch of the Cincin- 
nati, Indianapolis, St. Louis & Chicago Railroad. 
The cause was a broken rail. The baggage car and 
one passenger car went down a 25-ft. bank. About 
25 persons were injured, but only one fatally.——A 
broken rail also derailed several cars of a fast pas- 
senger train on the Atchison, Topeka & Santa Fé 
Railroad, near Lawrence, Kan., Aug. 6. One man 
was killed and several injured.——A Baltimore & 
Ohio engine went into the open draw of the Schuyl- 
kill river bridge below Gray’s Ferry, at Philadel- 
phia, Pa., Aug. 8. The bridge tender says the 
proper signals were out, but a man who was riding 
on the tender says no signals were visible. 
was killed and two injured. 
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DURING the week there have been heavy electrical 
storms in several parts of the country, causing con- 
siderable damage ; much telegraph plant and appa 
ratus was injured. Washouts have occurred on the 
Taylor’s Falls branch of the St. Paul & Duluth; the 
Fergus Falls branch of the St. Paul, Minneapolis & 
Manitoba road, the Northern Pacific, the 
Pacific, and the Atlantic & Pacific. 
a freight train was wrecked. A dam at Goff’s Falls, 
N. H., has been washed out. A tornado did much 
damage at Springfield, O., Aug. 7. 
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THE following bridge accidents are reported: On 
Aug. 1, a freight train on the New York, Chicago & 
St. Louis, went through a trestle near Silver Creek, 
N. Y. One man was injured. On Aug. 2, a span 
of the Baltimore & Ohio bridge over the Youghiog 
heny, near Connellsville, Pa., gave way, precipita- 
ting a shifting engine and one car into the river. 
The accident is reported to have been caused by 
rotten timbers. The bridge was little used, but ac- 
cording to newspaper accounts the unsafe condition 
of the bridge was well known to trainmen. ‘“‘The 
moral of itis that bridge inspectors cannot be too 
careful or bridge repairs too constant or thorough.”’ 
—On Aug. 4, the stringers of a toll bridge across 
the St. Croix river at Calais, Me., gave way under a 
team, throwing the team and two men into the 
river. 
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A SERIOUS railway accident occurred at Hampton 
Wick., near London, England, on Aug. 6. A train 
of empty freight cars was, by a blunder of a signal 
man, turned onto the wrong track and ran into an 
excursion train which was running at full speed. 
Both trains were wrecked. Six persens were killed 
and about 25 injured ; some of them fatally. 


On Aug. 6, according to a dispatch to the New 
York Times, the London & Northwestern railway 
ran a train from London to Edinboro, 400 miles, in 
7 hours and 25 minutes, excluding stops. This is at 
the rate of 53.89 miles per hour, the fastest time for 
the length of run on record in England. The pre- 
vious best record was from Liverpool to London, 200 
miles, in 3 hours and 59 minutes; or, slightly over 
57 miles per hour. During the run speeds of 72 and 
75 miles per hour for 8 or 10 miles were attained ; 
one run of 158 miles, in 2 hours, 58 minutes, was 
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made without a halt; from Warrington to Wigan 
the run of 51 miles was. made in 51 minutes; 104 
miles in 106 minutes, from Carlisle to Edinboro, 
was the crowning feat. The opposition train of 
the Great Northern Railway left London at the 
same time; but the ‘Flying Scotchman’’ was 
beaten 7 minutes in time and 8 miles in distance. 
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It is reported that a deposit of pure asphalt has 
been discovered near Grayson Springs, Ky. Con 
siderabie bituminous sandstone exists in Kentucky, 
but heretotore none has been found of any com 
mercial value, yielding only 6 or 7 per 
bitumen. 


cent. of 
The only asphalt mines existing in this 
country now, are in California, where a bituminous 
sandstone is found, yielding about 25 per cent. of 
bitumen, and is used for street paving 

> 

A SELF PROPELLING, floating steam fire engine 
has recently been completed by an English firm 
and shipped to the port of Buenos Ayres. It is 60 ft 
long and 11 ft. beam, is propelled by two steam 
engines, working directly on the screw shaft, and 
is capable of running at the rate of more than 11 
miles per hour. The steam fire engine is capable of 
delivering 1,450 galls. of water per minute, and the 
boiler, is said to raise steam to full working pres 
sure from cold water in about 8 minutes 
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THE Municipal Council of Paris is reported to 
have voted #200,000 to erect an electric light station 
in the Halles Centrale to supply the whole city, but 
it is doubtful if the Government will permit such a 
monopoly to exist. 
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It is reported that the cable for the mouth of the 
Columbia river, for which an appropriation of $5,000 
was made in the urgent deficiency bill of the present 
session, arrived at Astoria, Ore., Aug. 5, and that an 
officer has has been ordered to Astoria to inspect 
and superintend its laying It is expected that the 
cable will be in satisfactory working condition by 
the middle of August. 

A REPORT which has been in circulation that the 
Lake Shore & Michigan Southern Railway was re 
placing plank platforms at stations along its line 
with concrete, proves to have only the foundation 
that the company, at some points where plank plat- 
forms require renewal, is putting in a gravel 
cinder walk in their place 


or 
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A NOVEL safety ship brake, for preventing collis 
ions at sea, is to be tested, according to report, on a 
ship of the French navy this month. The ship to 
be used has engines of 2,500 horse-power, and is 
capable of developing 19 knots per hour. 
counts of the PAGAN brake are vague 


The ac 
but the prin 
ciple seems to be the throwing out of fans from the 
sides, as the effect is described as being similar to 
that produced by a parachute 
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Russia evidently means to develop Siberia, and 
it is reported will complete the preliminary sur 
veys for the 961 miles of railway between Tomsk 
and Irkoutsk during the present year. Included in 
the scheme is an iron bridge about 3200 ft. long, 
over the Yenesei river. The surveys for the Cen 
tral Siberian Railway are also being rapidly pushed, 
six different parties of engineers being at work. 
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THE difficulty usually said to obtain in putting in 
long plate girders is much over-estimated. On Aug. 
5 a plate girder bridge (deck) was carried '¢ mile and 
dropped in place without any difficulty, and with 
such tools as all railroads possess. The span of 
bridge equals 103 ft. This bridge was located on the 
line of the N. Y. Central R. R. 
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A PAPER entitled ‘‘Mechanical Pathology Con- 
sidered in its Relation to Bridge Design” by G. H. 
THOMSON, Bridge Engineer, N. Y. Cen. & H.R. RB. R., 
will be read before Section ‘‘ G”’ of the British Asso- 
ciation for the Advancement of Science, at its next 
meeting in Sept., by Mr. BENJ. BAKER, Engineer of 
the Forth Bridge. 
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THE German imperial commission of the North 
Baltic canal is advertising for proposals for the fur- 
ther excavation of the earthwork for this canal, which 
starts from Kiel, in Schleswig-Holstein, and runs 
across the peninsula, connecting the Baltic and the 
North seas. The total amount of earthwork is about 
67,000,000 cu. yds, 
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Apparatus for Making Blue Prints. 


We are indebted to Mr. F. S. INGoLpspy, Resident 
Engineer, St. Louis, Arkansas & Texas Railway, for 
the drawings. and description of the blue print 
frame which we give herewith. This apparatus was 
designed by Mr. INGOLDsBy for the purpose, as he 
expresses it, “of ameliorating the troubles of the av- 
erage blue print artist and te abridge profanity. I 
say ‘average’ for the reason that I presume those 


Notes on the Water Meter System of Provi- 
dence, R, I.—From 1872 to 1887 Inclusive.* 


BY EDMUND B. WESTON, 
Member of the Boston Society of Civil Engineers. 


I have arranged my subject into the following six 
divisions, in such a manner as will best answer, in a 
general way, the most important questions that are 
frequently asked relative to the water meter system 
of Providence : 





Making a Blue Print. 


above that grade are already supplied with much 
more elaborate appliances for handling their heavy 
frames. Out here in the West, however, I have 
never seen anything devised for this purpose, and 
whenever it became necessary for me to make a 
print F was forced to simply call into play man’s 
original machine—muscular energy.” 

There are certainly many offices equipped with 
much more elaborate and expensive appliances for 
blue printing than this one, but it is equally certain 
that there is a much larger number where a simple 
and efficient device of this kind is a much needed 
improvement. The illustrations are sufficiently 
clear and full to need no expianation other than the 
following comments by Mr. INGOLDSBY. 

The loose pin butts shown answer their purpose well, 
but a more perfect hinge, and one doing away with the 
necessity of pulling out and putting in pins, and hence 
one time-losing item less, would be a ball and socket 
casting. A balance weight attached to a rope run through 
pulleys fastened to the ceiling aids materially in turning 
the frame over or lifting it into position. 

The wheels for the carriage need be nothing more ex- 
pensive than ordinary sash pulleys, and the track is cheaply 
made by ploughing a inch groove 1 in. deep, in two 
pieces of 3x3 in. pine of desired length, and fitting into the 
same a piece of 14x14 in. strap iron. The space inside the 
room and underneath the track can be boarded up and 
utilized for storing transits, paper,or other material. There 
are rubber bumpers made of an ordinary Davidson eraser 
sunk intothe frame. Any carpenter can “ knock it to- 
gether" in two or three days, and its cost, even in places 
where wages are high, should not exceed $15 or $20. 

Having had one made and in operation in this office for 
some time, we find that it is a great saving in time and la- 
bor, and reduces to a minimum the chances of that well- 
known disaster—a broken glass. We have made as high 
as nine large prints in twenty-six minutes, with expo- 
sures of from one and one-half to two minutes for each 
print. 
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Tue London Railway News is responsible for the 
statement that English capitalists are interesting 
themselves in the Hudson River Tunnel. Our con- 
temporary says that $900,000 will complete one of 
the two tunnels commenced. Sir JOHN FOWLER and 
Mr. BENJAMIN BAKER are named as the consulting 
engineers, and English engineers are to control the 
whole work. An issue of $1,500,000 five per cent. 
bonds isto be placed in England and $1,000,000 in 
the United States: and the Bank of Scotland is 
named as the party issuing the bonds. The directors 
are well equipped with personal titles. as is usual 
n such cases provided in England. 


1. The consumption of water in Providence; the 
force who read and repair the meters: and general 
notes and conclusions. 

2. Method of testing meters. 

3. Manner of setting meters. 

4. Different kinds of meters in use. 

5. Expense of maintaining meters. 


The average daily consumption per tap has been 
during the last six years, viz.: 1882, 354 gallons ; 1883, 
379 gallons ; 1884, 356 gallons : 1885, 395 gallons ; 1886, 
384 gallons ; and 1887, 376 gallons. 

Fifty-eight per cent. of the water services in Prov- 
idence had meters on them on December 31, 1887. 

Experience has led me to the conclusion that the 
use of meters prevents an extravagant use of water, 
while at the same time it does not prevent the quan 
tity being used which is essential for good health 
and necessary domestic purposes; as the consumers 
who pay for the actual quantity of water that they 
use are much more liable to see that their plumbing 
and fixtures are kept in good condition, than are 
those who pay at fixture rates. 


I will mention one of the many cases that my 
attention has been called to, in substantiation of 
this conclusion, as an illustration. Several years 
ago, a bill of $117 for one year’s consumption of 
water was presented to a citizen of Providence, and 
as his bills had not averaged more than $17 previous 
to that time, he naturally questioned it, and inti- 
mated that his meter must be wrong, as he was 
positive that he had not used anywhere near the 
amount of water that was specified in the bill. The 
meter was disconnected and tested, and found to 
register correctly ; he then had a plumber examine 
his piping, who reported that it was in good order. 
The final result was that the Water Board sent two 
of their own employés to make an investigation, 
who after spending considerable time discovered a 
hole in a *-inch lead pipe that was laid under a 
green-house floor, through which a large quantity 
of water was flowing, that at unce accounted for 
the unusually large use. Now, in all probability, if 
this supply had not been metered, as to all outward 
appearances the plumbing about the premises was 
in the best condition, this large waste of water might 
have gone on for years. 


If meters had not been used in Providence, there 
is not any doubt but that the consumption of water 
since 1871, the time when the Pawtuxet water was 
first introduced into the city, would have been much 
larger than it has been: consequently considerable 
expense has been saved, with regard to fuel, wear 
and tear of pumping machinery, and possibly a 





Frame Turned Over for Removing Print. 


6. Nature of the work charged to the meter main- 
tenance account. 

CONSUMPTION OF WATER, ETC., ETC. 

During the year 1887 the daily average consump- 
tion of water of the city of Providence, and con- 
sumers on 15 miles of distribution pipe outside of 
the city limits, as well as the State institutions in 
Cranston, was 4,940,000 gallons. This is equivalent 
to 39 gallons per capita, considering the total popu- 
lation of the city, and the number of consumers sup- 
plied in the suburbs. 


*From the Journal of the Assoc. of Engineering Socie- 
ties, Aug., 1888. 
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large outlay for additional pumping plant, etc., that 
might have been required. 

The minimum water-rate in Providence, when 
meters are set, is $10 per annum. At the present 
time (December 31, 1887), about thirty-seven per 
cent. of the consumers who take their supply through 
meters pay the minimum rate. 

It is generally considered advantageous to con- 
sumers, whose bills at the usual fixture rates would 
exceed $14 or $15 per annum, to have meters set, the 
#4 or $ above the minimum amount being allowed 
for interest on the outlay, and the maintenanc? of 
the meters. 
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The meter system in Providence seems to give sat- 
isfaction, both to the city and the consumers who 
have meters. The meters are the property of the 
consumers, who are obliged to purchase such as are 
approved by the Water Department, whose employés 
set them and make all necessary repairs, etc., at the 
consumer’s expense. It is optional with the con- 
sumers whether they will have their services me- 
tered or not: but the Water Board reserve the right 
to set meters, at their own expense, whenever they 
deem it advisable; this is rarely done, however, ex- 
cept in cases where there seems to be a large or ex- 
travagant use of water. 

The Water Board permanently employs three men 
who read all the meters quarterly, which takes on 
the average about five weeks during each quarter ; 
and to do all the necessary water fixture inspection 
that is required, as well as other work connected 
with meters, etc., in the office. Probably, if meters 
were not used, more than three inspectors would be 
equired to examine fixtures, etc. 


Since the year 1877 there have been tested at the 
Providence Water-Works, under the direction of 
the City Engineer, more than twenty different kinds 
of meters at the request of their inventors or manu- 
facturers, in addition to those meters which are 
now in actual service in Providence. I shall not 
mention these meters that have been tried and not 
adopted, however, as it has not been customary in 
Providence to disclose the results of their tests, 
other than to their individual inventors or manu- 
facturers, s 

If the design of a meter is not obviously impracti- 
cable at first sight, it is generally very difficult to 
form a correct opinion as to its merits until after it 
has been subjected to one or two years’ trial (and it 
cannot always be done then), for the reason that a 
meter whose principle and mechanism at a pre- 
liminary examination may appear to be commenda 
ble, will frequently show in actual service defects 
where and when they are least expected. The water 
service pipes in Providence are sized according to 
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When meters get out of order, or fail to register 
altogether, and the consumers have not previously 
notified the Water Department of the fact, it is 
easily detected by these men every quarter, by being 
obvious at the time the meters are read, or by com- 
paring the amounts registered with the amounts 
registered during previous quarters, which is always 
done if there is the slightest question of doubt as to 
the registration of the meters; consequently the 
city sustains very little loss, if any, when meters 
are found to be out of order at the end of a quarter, 
as the amount for the quarter is estimated from pre- 
vious quarterly readings. Meters very rarely fail to 
register during the first quarter that they are in ser- 
vice, but when they do, as the water bills are pay- 
able yearly, with the exception of those of the large 
consumers, which are collected quarterly, there is 


generally very little difficulty in estimating the 
quarterly deficiency. 


There is a shop connected with the Water Depart- 
ment, which is fitted up expressly for repairing, 
testing and storing meters, ete. Three men, the 
total sam of whose salaries is $2,900 per annum, set 
on the average 490 new meters per year, in addition 
to making the repairs on all the meters, the average 
number of which is about 600 per year, as well as 
disconnecting and resetting them (the original cast- 
ings, etc., being obtained from the manufacturers). 
These men also examine all the elevator counters, 
open and close such service stops as may be required 
to be attended to when the service pipe clerk is not 
within call, make out the returns of work done, keep 
the detail meter repair accounts, and perform other 
miscellaneous work that may arise. 

I have been informed that the only ‘rial it was 
deemed necessary under the circumstances to give 
the first meters that were set in Providence was an 
ordinary tank test, as the Water Commissioners 
wished to set meters as soon as possible after water 
was first introduced into the city. The inadequacy 
of a test of this kind, I think, will be demonstrated 
by the facts that will be presented as I proceed. It 
should be remembered, however, that meters which 
have iron bodies or parts that water can come in 
contact with, are placed at a great disadvantage on 
this account alone in Providence: as corrosive 
action commences to take effect in a marked degree 
upon the iron almost immediately after they are set. 


the requirements of the applicants, who, in each in- 
stance, fill out and sign an application, which states 
for what purpose the water is to be used, and the 
nature and number of the fixtures on the premises 
to be supplied. The applicants are allowed to have 
smaller services than their fixtures call for, provided 
they make the request in writing upon their ap- 
plications, as well as larger by paying the addi- 
tional expense of laying, etc.; but in each instance 
the meter must be the same size as the service pipe 
(or at least not smaller). This rule, with regard to 
meters, may appear to be rather arbitrary at first 
thought, but it works on the whole very well and 
saves much debate and controversy. 


= 
METHOD OF TESTING METERS IN PROVIDENCE. 


Before being accepted by the Water Department, 
the different kind of meters that are under con- 
sideration are subjected to several tests. The first 
test is for accuracy, on streams varying in diameter 
from ;}5 to } in., or to the size of the outlet of the 
meters, the actual amount of water that flows 
through the meters being weighed. 


The second test is for durability, which is ac- 
complished by setting the meter on constant service, 
in a room prepared for the purpose, in which are 
laid pipes that lead from the high to the low service, 
so that a continuous stream of water is obtained 
without waste, under about 150 ft. head At dif- 
ferent periods during this test, if it is thought best, 
the meters are disconnected and tested again for 
accuracy on the streams before mentioned. This 
test for durability is concluded on & to 1 in. meters, 
when from 100,000 to 400,000 cu. ft. of water has 
passed through each meter. A final test for ac- 
curacy is then made. and if the meter registers sat- 
isfactorily and an examination shows that they are 
not badly worn, or have not broken down during 
the test, they are subjected to the third test, which 
is made by placing them on regular domestic 
service ; then at the end of six months ora year, they 
are once more tested for accuracy and once more 
thoroughly examined, and if the result proves sat- 
isfactory they are generally allowed to be set by the 
Water Department. 

After a class of meter has been accepted by the 
Water Department, each individual meter before 
being set is tested for accuracy under ordinary pres- 


sure on a 1/-in. stream, and if the error of its regis- 
tration is not more than 2 per cent., they are al- 
lowed to be set. If the error is more than 2 per 
cent., the meters are returned to the manufacturers. 

A description of the plant used for testing meters 
(which was first set up during the year 1878), and 
the general method of testing is as follows: A 4in. 
pipe, etc., brings the water from a 24-in. main to the 
bench in the meter room where the meters are 
tested. A short piece of 2-in, flexible pipe is con 

nected to this 4in. pipe. The meter to be tested is 
placed upon the bench, and the inlet connected to 
the flexible pipe by a coupling. ‘To the outlet of the 
meter another short piece of flexible pipe is also 
connected jn the same manner, which terminates in 
a lin. brass pipe, which is suspended above the 
bench on a stanchion, and so arranged that it can 
swing in any direction. A 1-in. faucet is connected 
to the outlet end of this brass pipe, which is so ar 

ranged, that disks, which have holes of different 

sizes bored in them, can be fastened into it, so that 

the size of the stream can be enlarged or reduced at 
will. Ata convenient distance from the test bench 
an iron tank is located upon an accurate pair of 
scales. This tank is capable of holding about 

600 galls. 

When the meter is connected, and the proper 
sized disk has been placed in the faucet, on the 
brass pipe, it is closed, the water is turned on from 
the 4in. pipe, the faucet swung over the tank and 
opened, and the water allowed to flow until the 
hand on the 10-ft. dial of the meter registers zero. 
The faucet is then closed and the water in the tank 
weighed. The faucet isthen again opened, and after 
10 cu. ft. of water, as registered on the meter dial, has 
flowed into the tank, it is once more closed, and the 
wateragain weighed, and the difference between the 
weight of water in the tank when the dial registered 
at zero, and the weight at 10, is referred toa table, 
on which is shown opposite to figures corresponding 
to this difference the percentage of error, if any, in 
the registration of the meter. The test foraccuracy 
is generally concluded, by running a second stream 
through the meter while the largest disk is con- 
nected (14 in. for %-in.), and opening and closing the 
faucet 100 times. 

Pressures gauges are connected to the 4in. 
and to the 1-iu. brass pipes, and the tank has an 
outlet into a sewer, which can be opened or closed 
by avalve. The tables for determining the error of 
registration of the meters are based on a tempera- 
ture of 70°, but if it is considered necessary, the 
temperature of the water is taken during the test, 
and if it is more or less than 70° an allowance is 
made, the table giving a coefficient for the purpose. 
A difference of temperature of 10° one way or the 
other, however, will not generally affect the final 
result more than one-tenth of 1 per cent. 

A new %-in. meter, if properly constructed, ought 
not to show an error, when subjected to a tank test 
for the first time, of more than 2 per cent., under 70 
lbs. pressure, on streams of *, \, \ and ¥ in. in 
diameter, and not more than 5 per cent. on a 4-in. 
stream. Under the same pressure it should be able 
to allow 100,000 cu. ft. or more of water to flow 
through it, at a rate of at least 1,200 cu. ft. per 24 
hours, without showing an increase of error, when 
again tested for accuracy on the streams before 
mentioned, from 1, to 4 in., of more than 2 per cent. 
It should also be capable, when new, to work under 
70 lbs. pressure on ordinary domestic service 4 years, 
registering at least 50,000 cu. ft., and not show an 
increase of error at the end of that time of more 
than 2 per cent. on streams from , to ‘¢ in. in- 
clusive. 

A good design of meter on ordinary domestic ser- 
vice ought to run on the average at least 6 years be- 
fore being repaired, and ought to be serviceable 
(possibly having to be repaired more or less), for at 
least 10 years. 

MANNER OF SETTING METERS IN PROVIDENCE. 

Meters are set when possible in cellars, and as 
near to the stopcock, which is located just Inside of 
the cellar wall, as possible: thereby allowing for 
the attachment of lateral pipes beyond the meter. 
Service pipes generally run into dwellings under 
their cellar floors; in these cases, a small pit is 
usually dug in which the meter is set, and packed 
with mineral wool or plasterers’ hair as a pre- 
caution against freezing. The walls of these pits 
are generally built of brick, laid in cement, the 
natural earth being used for their bottoms, in order 
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to let any moisture that may get into them leach 
away. For the smaller sizes of meters, their aver- 
age dimensions are about 2!4 ft. long, 144 ft. wide, 
and from 1 to 1\¢ ft. deep. When the service pipes 
enter buildings above their cellars floors, the meters 
are usually located on shelves fastened to the cellar 
walls, and boxed up, and packed as before mentioned, 
unless the cellars are sufficiently heated to prevent 
the meters from freezing. The pits in the majority 
of cases are built, and the shelves put up by the 
plumbers at the expense of the proprietors. 

It is always deemed advisable to set meters as low 
as convenient, in order that the water may be drained 
from them when it is shut off at the stop cocks on 
cold nights by the proprietors (th: stop-cocks each 
having a waste). 

Meters are in some cases, it being impossible to 
avoid it, set outside of buildings in pits. In these 
cases the best kinds also have brick walls, the 
natural earth being used for their bottoms for the 
reasons before mentioned, In building the walls of 
these outside pits, a number of bricks are set in 
each case so as to project into the interior, about 
half-way between the top and bottom, in order to 
hold up a horizontal wooden partition that is placed 
upon them; the space between the partition and 
the cover, which is at the surface of the ground, and 
is made of wood or iron, being usually filled with 
hay to prevent the meter from freezing. The 
average dimensions for the smaller sizes of meters, 
are about 8 ft. square and 5 ft. deep. The tops of 
these pits are arranged so as to prevent surface 
water from flowing into them. The outside pits, 
like those of the inside of buildings, are usually 
constructed by agents of the proprietors at their 
expense. Proprietors sometimes, however, have 
their pits constructed of wood in order to save first 
cost, but this generally results in being more expen- 
sive in the end. 

If the precautions that [ have mentioned, relative 
to protecting meters, are tuken, they are very rarely 
injured by the cold weather. 

DIFFERENT KINDS OF METERS IN USE. 

On Dee. 31, 1887, the following water meters were 

in use in Providence: 


SIZ i 
KIND. e 
*y " 1 133°! 2 3 4 
Union piston... 2,963) 590 138 46 Bihicacbiond 3,733 
Union rotary. Lj ---.  22}] 26 3; 3; 8 62 
Crown ..- -. 3,087 488 125 47 15 3 3) 3,736 
Fales, Joni ‘KS 
BOOBs 100205 15 OT BT wns Wesstoecuteane ‘8 
Woithington 61 1 Shite dost oe 64 
6,087 1,080 285 119 25 10 7 7.623 


The first meters were set in Providence in the year 
1872, which was the year following the first intro- 
duction of Pawtuxet water into the city. 

The Union piston meter was the first kind used. 
During the first year (1872) 580 of them were set. 
Chere were 3,733 in use on Dec. 31, 1887, which is the 
largest number that ever were in use in Providence. 
The average number that have been set per year, 
during the last 7 years, is 16. The bodies of these 
meiers, for sizes below 1', ins., are of bronze, with 
iron heads; and for sizes of 1‘¢ ins. and upwards 
they are of iron, brass lined, with iron heads. 

The second kind of meter used was the Worthing- 
ton, which was first set in 1873. During this year 
115 of them were set. The largest number that were 
ever in use in Providence is 168, which was in the 
year 1876. On Dec. 31, 1887, there were 64 of them 
in use, The bodies of these meters are of iron. 

The third kind of meter used was the Fales, Jencks 
& Sons’, which was first set in 1874. During this 
year 19 of them were set. The largest number that 
were ever in use in Providence is 580, which was in 
the year 1877. On Dec. 31, 1887, there were 28 of 
them in service. The bodies of these meters are of 
brouze. 

The fourth kind of meter used was the Union ro- 
tary, which was first set in 1877. During this year 
five of them were set. The largest number that 
were ever in use in Providence is 68. On December 
31, IS87, there were 62 of them in service. The bodies 
of these meters, for sizes below 2 ins., are of bronze ; 
and for sizes of 2 ins. and upwards, they are of iron, 
bronze lined, 


The fifth kind of meter used was the Crown, 
which was first set in 1880. Dnring this year 52 of 
them were set. The largest number that ever were 
in use in Providence is 3,736, which was on Decem- 
ber 31, 1887. The average number that have been 
set per year, during the last 7 years, is 533. The 
bodies of these meters, for sizes below 3 ins. are of 
bronze; and for sizes of 3 ins. and upwards, they 
are of iron. 


APPROXIMATE COST OF MAINTAINING WATER METERS 
IN PROVIDENCE. 

The detail meter maintenance account was com- 
menced during the year 1878, but has only been 
worked up to 1886 inclusive, therefore the figures of 
cost that I shall mention, will not include the cost 
of maintaining any of the different kinds of meters 
previous to 1878 (they all having been in service, 
with the exception of the Crown), or te cost of 
maintaining them since 1886. 

The total cost of maintaining the Crown meters 
during the entire period that they have been in 
service in Providence (6 years), is, not including 11 
meters that have been condemned, $1,462.00, and in- 
cluding the condemned meters, 21,659.00. The aver- 
age cost per year for each time that a Crown meter 
was repaired or examined, etc., is, not including the 
condemned meters, #2.85, and including the con- 
demned meters, $3.17. The total average cost of 
maintenance, from 1881 to 1886 inclusive, for each 
Crown meter in use on December 31, 1886, is, not 
including the condemned ‘neters, 45 cts., and includ- 
ing the condemned meters, 51 cts.; also the average 
cost per year. from 1881 to 1886 inclusive, for main- 
taining each Crown meter in use during each year, 
is, not including the condemned meters, 23 cts, and 
including the condemned meters, 26 cts. All of the 
other kinds of meters were in service in Providence, 
before the detail maintenance account was com- 
menced, and with the exception of the Union piston 
meters, and the Union rotary meters (which are 
nearly all large sized meters and are generally set 
on elevator or motor supplies), are gradually being 
taken out of service, condemned, and replaced by 
other kinds of meters, I will only mention individu- 
ally, in addition to the Crown, the cost of main- 
taining the Union piston meters. 

The total cost of maintaining the Union piston 
meters in Providence, from 1878 to 1886 inclusive, is, 
not including 121 meters that have been condemned, 
$13,685, and including the condemned meters, $16,- 
671. The average cost per year, for each time that 
a Union piston meter was repaired or examined, 
etc., is, not including the condemned meters, $3.10, 
and including the condemned meters, $3.67. The 
total average cost of maintenance from 1878 to 1886 
inclusive, for each Union piston meter in use on 
December 31, 1886, is, not includiug the condemned 
meters, $3.74, and including the condemned meters, 
$4.75; also the average cost per year, from 1878 to 
1886 inclusive, for maintaining each Union piston 
meter in use during each year, is, not including the 
condemned meters, 44 cts. and including the con- 
demned meters, 53 cts. 

In Providence the manufacturers of the Crown 
meters bear the expense of all the repairs, due to 
defects in the meters, that are made on them during 
the first 3 years that they are in service; and the 
manufacturers of the Union piston meters bear the 
expense of all the repairs, due to defects in the 
meters, that are made on them during the first year 
that they arein service. This expense was included 
in working up the preceding figures relating to the 
cost of maintaining the Crown and Union piston 
meters, as I wished to ascertain the entire cost of 
maintenance, without reference to who bore the 
expense. 

Included in the preceding figures, relating to the 
cost of maintaining the Crown and Union piston 
meters, are several charges which are not due to 
any fault of the meters themselves, the most im- 
portant of which are those of repairing frozen 
meters. I have not as yet had time to investigate 
this side of the question as thoroughly as I would 
wish ; but I shall not be very far out of the way in 
saying that the total cost of maintaining the Crown 
meters, not including the condemned and frozen 
meters, is $806, or 45 per cent. less than the preceding 
figures relating to the Crown meters, and including 
the condemned and not the frozen meters, 1,003, or 
40 per cent. leas; and the average cost per year for 
each time a Crown meter was repaired or examined, 


etc., not including the condemned and frozen 
meters, is $1.95, or 32 per cent. less, and including 
the condemned and not the frozen meters, $2.36, or 
26 per cent. less. Under the same conditions the 
total cost of maintaining the Union piston meters, 
not including the condemned and frozen meters, is 
$12,398, or 9 per cent. less than the preceding figures 
relating to the Union piston meters, and including 
the condemned and not the frozen meters, $15,404, 
or 8 per cent. less: and the average cost per year for 
each time that a Union piston meter was repaired 
or examined, etc., not including the condemned and 
frozen meters, is $2.89, or7 per cent. less, and in- 
cluding the condemned and not the frozen meters, 
$3.51, or 5 per cent. less. 

A GENERAL CLASSIFICATION OF THE NATURE OF THE WORK 

CHARGED, FROM 1881 TO 1886 INCLUSIVE, TO THE MAIN- 


TENANCE ACCOUNT OF THE DIFFERENT KINDS 
OF WATER METERS USED IN PROVIDENCE, 


For the Union Piston Meters. 


Times, 
I NIN wv o5 aed woh oes debts SRE ea ex Paes ht 
Shafts worn.. ... Siew eunaens ; 5 705 
Cranks worn .... Se ie ; oie x 
Piston connections sprung be a ; 6 
eee wee dates Reweaas ae 
Shafts bent . ieee aes i So 6 
Cylinders MEE cco taal tee otal eas ae 
Piston worn, <i Speen entpenaswed cea gtutawce ae 
Piston sprung... peas S Batons Enea sa eoee < 


Piston bound...... rae sate cd — 
Stem gears worn 


Riis dale. bv celea Bud <i dgmabibns Sal wees Base -. 
WORWON WONT... 55. o.ecse cess awEGhNe. eae enue Ce 
NG, Coe Neate a tS tear aSebueae ba ll 
NN iis does hat daes kanes 460 <4 £63084 ieeae Se 
Miscellaneous.. ... inne’ es NesbvUnnd ct wpa ag 
MPI 6. cs ccc ececsdccnee yas patbeeaie eas 194 
Glasses broken...... ....... es Oe Realeee id aan . 
Covers broken.,.... - dedicated: paavieen er bt) 
Clock work out of order ae i hatas tee Scdinonsuw ae 
io, so Keeane eat ko eka kaenssascns 431 
Rusted at heads................... ‘aa = . 551 
Frozen. s Sue ba taaene FG cot ens 193 
Surface water. ; ; pie eae ; .. 8&8 
Leaked at stufling ‘box ene eae < . 
Leaked at heads..... . : cores ae 
Nuts loose.. sree ia : 200 
Packings RR ane te ea.» ee 
Solder in meters, .... ....... ; bd Sehereeces 6 
Cylinders burst ...... edibcnd aire Cink Kaa UOt a Waa tes Ie SEES 7 
Condemned a6 i oe 
For the Worthington Piston Meters. 
Times. 
Spindles bound................. ; Usewevetvestebesbacws 16 
Leaked at ee. pele dd enc uaxeendianuenn 17 
Rusted. . cabih cas Siststtmadcivencs.. Ue 
NINN Shoe, sg uahen en etceee 39 
NICU a sari reste costeexainaes, esticatie oaue ets 72 
For the Fales, Jencks & Sons’ Blade Meters. 
Time 
NS oS n,n pease age bes enw ea cmue PSS 
RN hake Se IO antes oo eek ck 5 aa hloa hw ekueae ke 4b: 76 
Leaked at stuffing-boxes...... 0.0... .. 0... cece eee eee 4 
ae a nee code Cima s eh DekuTibeh ent e. <a aaleien 9 
Clock work brolsen Off...... ..-... .:c+.+ .ccscecess.. . Ww 
CROCK WOTK OME OF OOUOP.... 8. cocks ccc eee’ cewncbace 19 
SE aot Db Se aca aw eacé cele ee eic cies wea Ke 23 
Rings blown off...... ......... 10 
Did not register... . cat detp eee + aghsnes Npaereds 14 
oe rere ct Basewalael: ck Dae 
PIN oases Sako asetic’ ipedswhieceeees baceesvea 36 
IE sone s bv cies ¥esbahauachs: “uachdek wane vaus<aes 441 
For the Union Rotary I Piston Meters. 
Time 
ee SPERMS hx ih CER RORAL TA OMe eae 9 
UIE 30, SWnaids ckdcBce Gah ooh ascitic leer tuneweaeebsa 10 
NR is 5 cn ahew wie at 1 ote Waves dea amine Same widols 8 
actos inc okss ue ox bie erieeres ca dae e ahae adie 9 
I lad, oisd's J adeVics Vina sachs evened GbersTETkL bbe 6 
SNE CINONDOOW 6 55 cocviec: cowsice. slew tohvrcaeeds 6 
6a eae! ds Wins id Sonenieees ete 6 
Leaked at Stuffing boxes... ee eoks Zavede Bi acer 7 
Glasses broken. ana anmaee Oe ane ales een 5 
UIE ee 8. oak 2p. aie nee 
EE EE Aes rn en ae bed os 5 
oe CLES ace Sesh c date, aaak ace dcontes 21 
III: iiss. Seas occa eowtestaetiead soe eth ees 3 


For the Crown os Piston Meters. 

Which is the total, from the year that they were first 
introduced in Providence. The other meters, it must be 
remembered, had been repaired more or less, before the 
detail repair account was commenced. 


Time 
I ase one LR a ak boon cyte Whe bi ean Chae bial 98 
I ec eetel a tcgus Vises Fabetece akcdeaeels 48 
RiOGIOG SE UCUEINS WOME. 6... ois iwc cele! ca cecdes 59 
NN oo, an ou Slack uceged ueaieasiclinuek 45 
I SIE 4 Gio'ic sun Wacce cakeluiivaleronesceten 18 
I has fia ity cis kde dub etod Sel eka i aceawes 19 
Obstructions in meters...... .............. 0.00) 36 
I te ols oe is os Se cake pun ban bEOOT We 14 


Clockwork out of order................ ; 27 
Dials clouded 


Rare hc ben = ei cuabaaes aaaienaied 5 
cir occ oa vacwckccnn 24 kiede p tavoaes 8 
SR SO wath weir ac Genk’ cweaet vaoud sSanueeeeaes 5 
POTN cy casks Sia Gas ac: 3 céeeadn de hiesan cebas sede 66 
po are ee rn ee ee 69 
CIE Aathiiny aie dns. ‘Vis acaKaed cue Seel sata basen ll 


The total cost from 1878 to 1886 inclusive, of main- 
taining all the different kinds of meters in use in 
Providence, is, not including 678 meters that have 
been condemned, $19,910, and including the con- 
demned meters, $38,184. The total average cost of 
maintenance, from 1878 to 1886, inclusiye, for each 
meter in use on December 31, 1886, is, not including 
the condemned meters, $2.79, and including the con- 
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demned meters, $5.35; also the average cost per year, 
from 1878 to 1886 inclusive, for maintaining each me- 
ter in use during each year, is, not including the 
condemned meters, 44 cents, and including the con- 
demned meters, 78 cents. 
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Vignoles rails. placed 2.79 ft. apart. The posts 
would be latticed and rest in beton sockets. The 
small width of this structure would permit its 
location upon the edge of pavements without incon- 
veniencing the property holders along the outer 















These roads would be run somewhat after the 
method on American elevated structures, the price 
being uniform and the tickets purchased and de- 
posited before entering the train. The promoters 
estimate the daily traffic of Paris, by omnibus, 


fat 
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~ AOST & CENTIL: 


The Proposed Julien-Tournier-Broca Elevated Railway in Paris. 


The terms used inthe preceding classification are 
those used by the men who repaired or examined the 
meters. I have not attempted to correct them, tech- 
nically or otherwise. 

The items specified by the word miscellaneous, are 
the class that has not occurred individually five 
times. 


— 


Proposed Elevated Railway in Paris. 


French engineers are still busily figuring upon the 
improvement of rapid transit in Paris, and the 
latest suggested forms, as shown in Le Génie Civil, 
of July 14, are modifications of tae Lartigue system 
as sbown herewith. Engineers JULIEN, TOURNIER, 
Broca and LARTIGUE advise the immediate con- 
struction of a system of eleyated structures prior to 
the opening of the Exposition of 1889, in main lines 
at least. They disclaim any intention of replacing 
or suppressing the general project of metropolitan 
railways, but propose to partly solve the double 
problem of relieving the present highways of traftic 
and to give the traveling public cheap and rapid 
transit. 

The Julien-Tournier-Broca system, Fig. 1, pro- 
poses a metal viaduct of a minimum height of 16.4 
ft. above the street, with trusses of 104 to 130 ft.spans; 
each truss having its own posts. The two latticed 
trusses would be placed 1.96 ft. apart and rigidly 
braced laterally, forming in fact a box-girder so as 
to resist torsion and flexure. To these beams would 
be fixed lateral brackets, 5.57 ft. high, carrying steel 


boulevards where it is pro- 
posed to locate this route. 


The method of access is 
shown on the cuts. The 
carriages could be any one 
of three different types 
shown; they are simply 
the tramway cars cut in 
two longitudinally, with 
20 places for passengers, 12 
inside and 8 outside. To 
insure against accident a 
forged-iron attachment to 
the back of the car slides 
in a T-beam fixed to the 
trusses. Either cables or 
electricity may be the 
mode of traction. 


The LARTIGUE system is 
shown in Fig. 1 and is of 
familiar application. The 
truss here would be made 
up of two members in- 
clined towards each other 
and having a height of 
5 ft. and width of 2.8 ft. 
This structure would fur- 





nish the minimum ob- 
Section of the Lartigue structions to air or light 
along the route and the 
cars would be built to pass around curves of 82 ft. 
radius. THe stations would be similar to those 


Elevated Railway. 


shown in Fig. 1. 





tramways and steamers on the Seine, at 800,000 per- 
sons, with a mean distance for each traveler of 
about 5,000 ft. or nearly One mile. Onthe route pro- 
posed and doubling the distance per individual, the 
engineers estimate that at 2 minute intervals, 50 
persons to a train and 20 hours work per day, they 
could carry 200,000 people daily, or 80,C00,000 per 
year. The completed system of about 72 miles they 
think would have a capacity of 500,000,000 per an 
pum. 
a_i o 

THE First RAILROAD TICKET.—There lies before 
me a thin piece of pink paper, 4'4 ins. long and 1}¢ 
ins. wide, thus worded. 

LIVERPOOL TO MANCHESTER. 
No ® 12 Sep 182 
at 2 o’Clock from Railway Station 
Paid 5s. 6d. J H. Agent 
N. B.- When seated, be pleased to hold this ticket 
in your hand till called for. (Turn over) 

On the other side: 

NOTICE.—No gratuity allowed to be taken by any 
Guard, Porter, or other Servant of the Company. 

Smoking in the First Class Carriages is strictly prohibi- 
ted. 

The number of the ticket and signature of agent are 
in manuscript; the day and month are impressed by 
a separate stamp.— Notes and Queries. 

a - 

THE population of the Russian Empire, according 
to recently published Government statistics, is 108,- 
787,235. Of these 81,725,186 are in Russia proper, 
10,136,723 in European provinces, and the remainder, 
16,925,325 in Asiatic Russia, 
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On the Determination of the Profile of 
High Masonry Dams. 


ISAAC MORLEY, C. E. 


Let W = the weight of masonry for one foot in 
length of damn above any given joint = 
sectional area multiplied by 1 ft. 

u = distance of the point of intersection of 
weight and pressure with the joint to the 
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Diagram for Determining the Profile of a High Masonry Dam. 


Gown stream end of joint when the reser- 
voir is full, and equal to the distance of 
the projection of the centre of gravity of 
the masonry upon the joint from the up- 
stream end of joint when the reservoir is 
empty. 

x = distance between these two equal values 
of u. 

h = depth of joint below surface of water. 

p = pressure at ends of joint. 

M = moment of water pressure = 10.417 h*. 

A +1= any given factor of safety. 


l=2u + x = length of joint. (c) 
Now, it may easily be shown that 
M MA) 
W=—=—| 
x “u | (a) 
" { 
22 
A | 
Accepting as true the fundamental equation. 
Su, W 
p= a(2 ——} — (b) 
l l 


By means of (a) (b) and (c) the following equations 
are readily obtained: 





(2A+-4)WA 
= - aa (1) 
u(2 A +41)? 
pu(2A+ 1) M MA 
W= a ee (2) 
A(2A-+ 4) r u 
/M(QA+4) A /19417 A2A+4) A 
“= — - ——=A/ —— 13 
2,000 p 2A+1 2,000 p 2A+1 
WA(2A+4) 
‘=~ — (4) 
2,000 p (2A +-1)* 
wu 
r=— (5) t=2ut+r (6) 
A 


By means of (2) (3) (4) and (5) the weight, and the 
values of u and x, and consequently the length of 


the joint, for any given factor of safety, and, for any 
given pressure may be readily obtained :—this is 
true when the joint under consideration is the base 
of the dam; to the consideration of this case we 
shall more particularly direct our attention. 

With regard to the disposal of the weight above 
the base, we have but one limiting condition, viz., 
thee quality of pressures at its extremities ; hence we 
are at liberty to dispose of it in any manner not 
inconsistent with this condition; and as the tri- 
angular form of cross section is the best for still 
water, we propose to dispose of the weight, so far 
as other conditions, such as increased strength at 
the upper portions of a dam to resist forces not 
brought into play in still water, or, for the conveni- 
ence of public travel, will permit, so that its profile 
shall conform as nearly as possible to what might 
be termed the “triangle of still water.”’ 


APPLICATION OF THE FORMUL. 


For any given value of h, that is, the depth of the 
base below the water surface, compute by the above 
formule the values of u, z,wandl. Now having 
the length of the base, the weight and density of 
the masonry, we can readily compute the area and 
height of the triangle of still water which is to 
constitute the backbone and ribs of ourdam. But, 
as already intimated, other forces than that of still 
water must generally be provided for; this can be 
done by adding to the triangle of still water such 
areas as will fulfil the new condition imposed, such, 
for example, as changing the upper portion of the 
triangle of still water from the triangular to the 

trapezoidal form, and lengthening the base as 
shown in the accompanying figure, taking care 

to have the transformed section vary as little 
as the conditions will allow from that of the 
triangle. 
Now with trapezoidal area and the 
weight thus increased, compute by 

means of (4) (5) (6) the new value of u, 
x, and l; l being the length of base 

for the entire weight. 

CONSTRUCTION OF THE PROFILE. 
Construct the triangle of still 
water, A B F, in such a man- 
ner that its center of gravity 
will be projected upon the 
base at a distance equal 
c tou, determined for the 
whole weight from the 
up stream end of the base. 

Now the center of grav- 
ity of the triangle will 
not generally fall exactly in this point, but so near 
to it, that for the purpose of construction we may, 
without material error assume it to be so: the cor- 
rection being made when the additional areas 
have been added as shown in the accompanying 
figure, by addition of the two small triangles R 
ST, V BC, so arranged that the center of gravity 
of the entire area shall be projected upon the base 
at the distance u, from its up-stream end. 


As an example, draw the line A C equal to the 
length of base for the entire weight; make A B 
equal to the base of the triangle of still water; take 
the point D, distant u, from the up-stream end of 
the base ; at this point erect the perpendicular, D E, 
— the center of gravity of the entire area must be in 
this line, and the center of gravity of the triangle of 
still water will not deviate far fromit. Tv aid in 
the construction let us suppose, for the moment, that 
its center of gravity is in this line, and construct the 
triangle accordingly ; now add to the triangle the 
additional area required, in such a manner that the 
center of gravity of the entire area, thus increased, 
shall fall in the line, D E, as required. 

To illustrate the formula by an example, let us 
take the case of the proposed Quaker Bridge dam. 
We will suppose the top of the dam to be 20 ft. wide, 
and of the form shown in the accompanying figure. 
We will also suppose that the top of the dam is 
261 ft., and the surface of the water 258 ft. above the 
base; and that the weight of the masonry is 156.25 
lbs. per cu. ft., and the pressure at the extremities 
of the base equals 16.63 tons per sq. ft. 

Assuming a factor of safety equal to 3, what will 
be the length of the base and weight of masonry 
necessary to support a body of still water 258 ft. in 
height? By the proper substitutions in (3) (5) we 
find the following values: 


u = 82,947 
x = 41,487 
l=2u + 2 = W7.43 ft. 


We find, by means of (2), the weight correspond- 
ing to this value of u,and the assumed value of 
p = 16.63 tons; the height and sectional area of the 
triangle of still water just determined, will be re- 
spectively 266.1 ft. and 27597 sq. ft., the weight being 
equal to 2156 tons. 

Now let the area of triangle of still water be in- 
creased by the addition of the two small triangles 
shown in the drawing, and be equal to 28721 s4. ft. | 
thus giving the dam the trapezoidal form. 

Assuming, as before, a factor of safety at the base, 
(this is the minimum factor of safety) of 3,anda 
pressure of 16.63 tons, what will be the length of 
base now required? 

With the weight corresponding to this entire area 
Of 28721 sq. ft. find by means of (4), (5,) the values u 
and, x, then; 

wu = 86.35 ft. 
x = 43.175 ft. 
L=2u+ x = 215.88 ft. 

It is to be observed that by the conditions imposed 
by (a), the resultant must always pass within the 
middle third of the base. 


SO 
From Preliminary to Track,—Points in Rail- 


road Construction for Young Assistant 
Engineers. 





BY MILNOR P. PARET, C. E. 


The author of this paper has had many talks 
with young and inexperienced men, or those who 
may have had some experience in other lines of sur- 
veying or engineering work, but who know next to 
nothing about the ordinary methods and routine to 
be pursued in both field and office work on railroad 
construction,and for that reason have felt backward 
about assuming duties for which otherwise they 
may have been excellently adapted. To such, the 
author offers the result of notes made during some 
of his practice. Ifthe paper be simplicity personi- 
fied, and yet practical, its end is reached. 


PRELIMINARY. 


This work has but two objects in view, namely: to 
obtain information, and to obtain it rapidiy. Do 
not sacrifice time on any pagan altar of detail or ac- 
curacy. It will not be a matter of life and death, if, 
after the work is finished, it is found that the levels 
are half a foot out; or the deduced and magnetic 
bearings do not check by a degree; or if a building 
is ten feet farther from the line than you show it. 
This, however, does not: mean either to encourage 
or condone slovenly or careless work; by both pre- 
cept and example you should teach your men to do 
careful and exact, as well as rapid work. And re- 
member that in all work, be it Preliminary, Loca- 
tion or Construction, example goes much farther 
than precept. 


To get the best service out of your corps it is often 
advisable to tell them beforehand what 1s to be done 
and how it is to be done. Most of your men will be 
found more than mere automatons. If the pick of 
the party is to be with you on the later location or 
construction, a little patience and good humor to 
such an end is a very good investment. The gen- 
eral direction of the line will be given you by the 
Chief Engineer roughly traced on county or other 
maps. In the transit party, put your.best man at 
front chain, and if in a fairly clear country, your 
next best, at the axe. See that your transit man is 
painstaking and keeps accurate, full, and distinct 
notes. Unless you were born with a silver spoon in 
your mouth, your back flagman, when wanted by 
the transit man, a mile away, will be doing one of 
three things: sleeping under the chestnut tree 
alongside his plug, be in the adjacent apple orchard, 
or begging a drink of the farmer’s pretty daughter. 

We will suppose the line to run through a fairly 
well developed and settled country. The levelman 
should be rapid with his level as well as with fig- 
ures, his rodman intelligent and quick on his feet. 
It is good practice to run simply the center line fora 
day or so,s.y until you are five or six miles each 
way from temporary headquarters,then go back and 
get contours, topography, etc. I have found that 
better headway could be made in this way, than by 
endeavoring to finish everything up as the party 
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goes along, for three reasons: You need not scant 
your transit party for topography or contour work; 
the ground having been gone over once by the men, 
they can do the subsequent development in a much 
more intelligent manner, and again it enables the 
draftsman in the office, to plot center line, profile 
etc., while the men are taking the contours and 
topography and vice versa. 

Again your line may be too high or too low, and 
if the topographer is close up with transit party he 
is doing work which will be of no use. In tne cen- 
ter line work, zig-zag or offset, in preference to 
doing mach clearing. It isquicker. Make instru- 
ment points of course with a view of getting long 
sights as well as making the point permanent; put 
plugs near fences, where they will not be plowed up, 
and notch the fences where the line crosses. The 
levelman’s benches should not be farther apart than 
1200 ft., and nearer if time is given. In all level 
work preliminary location or construction, the rod- 
man should keep check notes on all T. P.’s and B. 
M’s. He should not peg down short hollows, but 
take ‘‘shinned” rods, unless top of rail of a railroad 
crossing, or water surface of an important stream is 
wanted. 

The transit and level notes should be copied at 
night into duplicate books, both to guard against 
the loss of a fleld book and to enable the draftsman 
always to have such notes in the office. The topo- 
graphy party (three men isenough), must take prop- 
erty owners’ names, the plus and course of inter- 
sected property lines, farm buildings, streams, 
woods, small settlements, mills, quarries, or other 
industries, county and other roads, or railroads; 
this should embrace the country from \ to ‘¢ mile 
on each side; if there is possibility of a location 
farther to one side than this, an alternate line should 
be run. County or public road crossings should be 
located far enough from the line to embrace a cross 
road s» that further topography may be added from 
county maps; note also the right angled width of 
roads and streets. 


If stones on county or section lines are found and 
used, their location should be carefully recorded in 
the note book. If running through or near any 
town of which a large scale map can be obtained, 
locate only a few principal corners and street lines. 
To get a group of buildings some distance from the 
line, locate the principal one by either polar codrdi- 
nates or intersecting angles, and the other by sketch 
and measurement from it. Locate buildings near 
the line by right angle offsets. 


The contour party can best be made up of a level- 
man, a rodman, 2 chainmen, and a man to keep the 
notes. The levelman has his note book with eleva- 
tions on the line, etc., and the note man a topo- 
graphy board about 14 x 20 ins. and he plots the 
contours to scale on sheets of cross-section paper 
pinned to the board with thumb tacks. 


Five or ten foot contours with occasional eleva- 
tions should be taken according to natureof ground. 
To obtain the contours, run out cross-sections at 
right angles to center line every 200 to 500 ft., use a 
surveyors cross to turn the right angles, and a hand 
level when out of range of the Y level; when such 
lines come near to other topographical features they 
should be sketched in by the note man as a check 
on, and aid to the topography party. The contour 
party should also take extreme high and low water 
marks of all streams, top of rail and grades of all 
railroads, the fall and cross-sections of streams, the 
elevation of floor of bridges as well as their span, 
width and character, and the profile each way of 
roads crossed. Make all field notes full and com- 
plete; better too much information than not enough. 
All estimated distances, elevations, or dimensions 
should be noted as such. 


Keep a diary of the work and so on; let it include 
the weather (you may want to tell the Chief Engi- 
neer that the reason you only ran 5 miles instead 
of 15 was “because it rained.””) Note when rock shows 
at the ground surface or in quarries, of what na- 
ture and whether fit for masonry, also the probable 
nature of foundations. Watch your profile and con- 
sider in your topography that spoil banks or borrow 
pits may be needed, or siding thought of in connec- 
tion with some adjacent mill, quarry, or other in- 
dustry. There will likely only be two maps of the 
survey to make, one to scale of 1 in. equal to 100 or 
200 ft., and one to scale of 1 in. equal to 800 or 1000 ft. 
Keep the maps and profile up to date as closely as 





possible. Also project a paper location, and plot the 
profile of the projected line, and from this latter 
make a rough estimate of the grading and masonry 
with the probable classification. Try to have the 
maps, profile and estimate finished a day or so after 
the field work is finished. The Chief Engineer will 
undoubtedly revise your projected alignment and 
grades quite materially, but do not let this deter 
you; the estimate will be of assistance to him, even 
should your line be changed entirely. 

In conclusion, you can not be too well-informed on 
such subjects as value of property, distance to and 
population of adjacent towns, comparative hauls as 
to other shipping points or markets, probable clas- 
sification of business industries, stone for masonry, 
and all such points which may in any way affect the 
location, construction or operation of the road. In 
talking over the results of the survey with the Chief, 
& great many such points will come up, and it is 
well to have knowledge and opinions on such sub- 
jects, even should there be no call for them. Keep on 
good terms with the farmers and property owners, 
and show an interest in the welfare and comfort of 
your men. 

LOCATION, 

For this work the party will probably consist of a 
transit man, two chainmen, an axe man and a back 
flagman, a levelman and a rodman. If the line runs 
through a very thickly settled country, you will re- 
quire additional help in taking topography. Try if 
possible to obtain new instruments, and have an ex- 
tra trausit and level ; accidents are liable to happen, 
and it would be inconvenient, to say the least, to 
have to wait for a week or ten days while an instru- 
ment is being repaired. Have a hand level, two level 
rods, plenty of metallic tapes and a steel tape (50 
feet.) Link chains are out of date; by all means use 
a chain tape (100 feet) on the center line. Remem- 
ber that in location all the work must be done care- 
fully and be as exact as possible to be of any service 
whatsoever; some guess work may be allowed in 
preliminary, but never in location. 
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Transit Notes. 
There will be a preliminary map with a paper lo- 
cation shown on it, which is to be run ; the tangents 
are fixed by known distances from the preliminary 
line or topographical features. It is always best to 
run out P. J’s. in putting in the curves, but is 
often more convenient to run a long chord, making 
it from P. C. to P. T. as nearly as possible. Of 
course it is often impossible to run out the P. I., 
and in case of long and frequently compounded 
curves, it is better to change the P. C. C., and so 
bring the line where it is wanted. In many cases 
it is desirable to assume a P. (., and run hurriedly 
a trial curve and so find the proper P. C. All such 
problems and many others are given in *‘ HENCK.”’ 
There is no field book better qualified for this 
work than HENCE, probably once in a lifetime you 
may need a problem not in his book;but in case 
any other author had it,the latter might lack many 


good points which HENCK does not. The transit- 
man should have some one check all his calcula 
tions, it would be embarrassing to run a long com- 
pound curve and find it did not hit the P. T. by 
about 20 ft., because there was an error in figuring. 
The length of curves, the P. I. distances, etc., must 
of course be noted in the transit book ; the deduced 
and magnetic courses should check closely. 

The foregoing is a convenient form of note-book 
which explains itself. 

Chainmen should use plumb-bobs to measure with 
and give short sights with them: it is much more 
accurate, and with a little practice they can become 
very expert. Unless the country is very rough, 
curves should check out within a couple of tenths 
for measure and a couple of minutes for deflection. 
Should the line be a primary cr trial location, it is 
quite likely that it will at least be revised at certain 


points several times if not changed completely, 
making the final location a compound of the vari 
ous lines. Land damage questions are the most 
fruitful source of revisions in thickly settled 


countries, and they cannot be definitely arrived at 
until a trial location has been made. But such 
thoughts as these must not deter you from having 
the information exact. You may be called on for a 
profile or maps by the Chief, to be in by a certain 
date; better be a day late than send in useless infor- 
mation. The transit book should be kept as clear 





Note on Topography Page; Referencing a P. C. 
as possible from a confusion of topography notes ; 
for this purpose the transit party should take only 
such topography, say roads, streets, courses and 
places of property lines, streams, etc., as are directly 
crossed or ‘affected by the center line. Have a 
separate book for topography, with only the center 
line notes copied from the transit book. In :ase of 
much topography, a plane table is, perhaps, the best 
way of obtaining it. Remember that, as in prelim 
inary, the best possible location of any features is by 
right angled offsets, 

Contours and topography need not be taken, 
generally, farther than from 100 to 500 ft. from the 
line and not often so far as 500 ft. off except in case 
such information is wanted to complete maps, 
rather than with a possible view of a revised loca- 
lion being thrown that far from the first line ; when 
revisions are so decided upon, it were better to 
run a separate location. The contour party is the 
same as on preliminary, except that the rodman can 
also take front chain. The contours are also taken 
in the same way, save that cross sections should be 
run out at every station, with occasional pluses if 
necessary, and contours taken not more than every 
5 ft. in elevation. Maps of various scales will have 
to be made, from 1 = 40’ to 1’ = 200. The most 
suitable profile paper generally is Plate A: 1" = 200 
horizontal and 1” = 20 vertical. Beside the levels on 
the center line the levelman should take high 
water mark of all streams, and their fall ; floors cf 
all adjacent bridges, as well as span, etc.; grades 
each way for 200 or 300 ft. of all roads, railroads, 
etc. Benches should be set not farther apart than 
1,000 ft., and far enough from the line not to be en- 
dangered by the construction, and thei character 
and location carefully noted; and bearin mind for 
the sake of the future that B. M.’s vearest pieces of 
masonry are the most frequently used. The level 
should be kept always in good adjustment; 2 or 3 
tenths difference in levels on location is quite 
serious. 

A good form of level book is this : In the + and — 
columns put rods on turning points and B. M.’s 
only, in the intermediate column put rods on center 
line only : 


Sta. + Int. | _ H.L Elev. 





Bear in mind that the maps and profiles are to 
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give distinct and reliable information, for example : 
on maps, the outlines of a building in its correct 
position are not sufficient ; mark on it also, ‘‘ house, 
new, two-story brick’’; or the plan of a bridge is not 
of itself enough: note, ‘‘county bridge covered cl. 
ap. 100 ft.; el. width 18 ft.; cl. ht. 15 ft.””. And treat 
all other features similarly. Do not forget, on 
maps the scale and meridians, or that the courses 


Riwsau.t 


of tangents should read the way the line runs. On 
the profile, show extreme high water of streams, 
elevation of floors of adjacent bridges ; cross-sections 
of rivers and nature of bottom; note “ road rises on 
left 25 ft. in 200, falls on right 20 ft. in 200.” Ifthe 
line parallels a river, canal, or railroad, show the 
profile of that also. Show the alignment by a red 
line at top of profile, and at foot also, of the 
property lines and owners. Even notes on points 
which are not directly pertinent to the profile. 
are often desirable. A profile with too much infor- 
mation on it is a fault of the right sort. 
tO BE CONTINUED, 

SomE of the New York City theatres now provide 
iced air for their patrons. The Standard theatre 
uses about two tons of icein this way every evening. 
A fan in the basement draws in the outside air, 
which on its way to this fan, passes over ice placed 
on shelves. The temperature is thus easily reduced 
to 70° Fahrenheit. A second fan is placed on the 
roof and exhausts the air from the interior, so that 
there is a constant change of atmosphere. 

—_— eo — 

AT a meeting held recently at Birmingham, Eng. 
land, the plan of Mr. SHEPHERD, C. E., for the con- 
struction of a canal for vessels of 800 tons burden 
between Birmingham and the Weaver Navigation, 
was considered, and a committee was appointed 
to investigate details: the general sentiment was 
favorable to the scheme. Ten alterations of level 
are to be accomplished by using hydraulic lifts. 
The estimated cost, including the purchase of land, 
is $8,000,000 


Triple Expansion Semi-Portable Engine. 


Triple expansion has heretofore been confined 
almost exclusively to marine engines, which fact is 
certainly surprising, considering the undoubted ad- 
vantages gained by using three cylinders. These ad- 
vantages are recognized and appreciated by ship- 
builders, but seem to have been generally ignored 


All the cylinders are jacketed with live steam. 
The crank shaft is carried in four bearings, the 
plummer blocks being one casting with the pedes- 
tal which supports the fire box. The frame of the 
engine consists of steel channel girders. The fly 
wheel is 5 ft. 6in, in diameter and 10%, ins. wide, 
and the total weight of the complete engine, with- 
out water in the boiler, is 6), tons. 











Triple Expansion Semi-Portable Engine. 


by makers of stationary engines. An English firm 
has at last taken the matter in hand, and has 
produced the above type engine, of which we give 
illustrations and a brief description, for which we 
are indebted to Industries. 

GENERAL PARTICULARS OF BOILER AND ENGINE. 


BotLEk: 


Length of barrel ......--------.-++- 6 ft. 2in. 
Diameter of barrel.-------------+-- . 2ft. 6% in. 
External width of fire box .......-- 2ft. 74% in. 
External length of fire box ..-..-.-. 3 ft. 61n. 
Heicht of fire box from grate...... 2 ft. 10ia, 
Aron Of MALE] ...200 ccccccccccccsccces 6.3 sq. ft. 
Number of tubes......--- ..----+--- 38 
External diameter of tubes........ 2in. 
Lenath of tubes.........--- -.-.5+ ‘ 6 it. 3in 
Heating surface of flre box -.....- 34 sq. ft. 
Heating surface of smoxe box..... 41 sq, ft. 


Heating surface of tubes ......--- , 
Total heating surface .... 
Heating surface per square foot of 

PETRSO «oc ccccccccccvcccceccce seece 7.74 sq. ft. 
Pressure of steam per square inch. 175 lbs. 


ENGINE: 


120 sq. ft. 
158.1 sq, ft. 


Diameter of cylinders ..-.--- ------53¢ in.. 9in., 1542 in. 
TOMAR OF TITORS «0.0 2520.0 cescie soi 14 in, 
Revolutions per minute....-.-.---- 150 


On account of the high pressure of steam em- 
ployed, piston valves have been substituted for flat 
slide valves on the high pressure cylinder,which is 
equipped with a main and an expansion valve of 
this type. Ordinary slide valves are used on the 
other two cylinders. The arrangement of cylinders, 
the low pressure between the other two, is shown 
in the end elevation. The pist’n rod of the low 
pressure cylinder is prolonged through the back 
cover for attachment to the air pump, if the engine 
be used as a condenser. 


The following is the record of a trial of two hours 
duration, which shows marked economy in fuel: 





Mean I. H. P. during trial.. ...---.-.+++-.+5- 40 

eee oo | Per rrrrerre rire ete 2 hours 
Water :— 

Total weight consumed. ....... cece eeeeeeeeee 1140 Ibs. 

Weight evaporated per Ib. of coal.........-++ 98 Ibs. 

Weight drawn from jackets...-......-+-+5 -- 64 Ide. 

Weight consumed per H. P. per hour......-- 14.25lbs. 

Temperature of feed water... .-..+-+-eseee-ee 55° F. 
Coal:— 

ES | og vides ces steve ddiberdscersete 116 Ibe. 

Weight consumed per H. P. per hour........ 1.45 Ibs. 


Weight consumed per square foot of grate.- 10.2 Ibs. 


Indicator cards taken during the trial showed that 
in the high pressure cylinder the initial pressure was 
175 lbs. above atmosphere, the mean pressure 54 lbs., 
back pressure 35 lbs. and I.H. P. developed 13.3. In the 
intermediate cylinder the mean pressure was 18 lbs. 
above atmosphere, and the I. H. P. was12. Inthe low 
pressure cylinder the initial pressure was about 
18 lbs., mean pressure 7.5 lbs.,and I. H. P. 14.7, 
making the total indicated horse power 40. In the 
opinion of the makers the maximum economy in 
fuel would be attained by running the engine so as 
to develop about 50 brake horse power. 


— $e ————_____- 


THE most powerful electric arc light in the world, 
that at St. Catherine’s lighthouse on the Isle of 
Wight, has carbons 24 ins. in diameter with an in- 
terval between them of 14 in., and developes a light 
of 60,000 candle power. The lens divides the light 
into 16 powerful rays and is made to revolve by a 
small steam engine at such a rate that it givesa 
flash of five seconds duration every half minute. 
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The Tetrabasic Phosphate.* 


The phosphorus, of which all iron ores contain 
more or less, abides with the iron all the way 
through the blast furnace, the converter of the acid 
Bessemer rrocess and the open hearth. Phosphorus 
is objectionable in steel, and the restriction imposed 
by common consent, that not more than 0.1 per cent. 
shall be allowed to be present, excludes more than 
90 per cent. of all the known ores of the world from 
being worked into steel by the acid process. 

The basic process enables us not only to eliminate 
the phosphorus, and so make all ores available, but 
the phosphorus is useful in developing heat to keep 
the metal fluid during its treatment. Ore rich in 
phosphorus is, therefore, best adapted for this pur- 
pose. Moreover, during treatment, the phosphorus 
is oxidized, and afterward deposited as phosphate of 
lime, a very valuable fertilizer. All grades of metal 
may be used, but that containing 3 per cent.of phos- 
phorus can be converted into steel of the best quality 
for $8 per ton less than that containing 0.3 per cent. 
and, in general, it is better to use metal containing 
2 per cent. or more. 

The requirement of the basic process is that the 
phosphoric metal shall be treated in the presence of 
a highly basic slag, and this is secured by lining the 
converter with basic material, such as lime, mag- 
nesia, chrome ore, etc. On account of the value of 
the product, lime is generally added to form the slag, 
through other basic materials would do. When 
molten phosphoric iron is run into a magnesian-lime 
lined converter, and there blown with an air blast 
while in the presence of lime additions, the silicon 
and carbon will be eliminated, and the phosphorus 
oxidized to phosphoric acid and beld in the lime ad- 
ditions as a phosphate of lime. 

Previous to the introduction of the basic process 
but three phosphates of lime were known; the one 
formed in the converter is a new one, a tetrabasic 
phosphate having the formula (4Ca0O)P,05. In 
preparing the tetrabasic phosphate for market, it is 
put through a crusher, then passed through a mag- 
netic separator, in which all particles of metallic 
iron in a free state are withdrawn from it; it is then 
put into a pulverizer and reduced by one or more 
operations to an impalpable powder. When more 
than one operation is employed, magnetic separation 
should be used between the different steps, so as to 
withdraw all particles of iron or manganese from 
the phosphate. When the tetrabasic phosphate is 
so formed and prepared, it is put up in 200 lb. bags, 
and is ready for use. 

Analyses of the tetrabasic phosphate show that 
it contains 21.32 per cent. of phosphoric acid, 
and is worth $26.12 per ton of 2,000 lbs., or the phos- 
phoric acid is worth 6.12 cts. per lb. Concerning the 
plant and output Mr. REESE says: 


** When 6 tons of metal containing 3 per cent. of phos- 
phorus is used in the basic Bessemer process. and 
blown in the presence of 3694 Ibs. of lime additions, 
4,617 lbs. of tetrabasic phosphate will be produced, con- 
taining 923 lbs. of phosphoric acid, which, at 6.12 cents 
would be worth $56.49, or $9.41 for each ton of metal 
blown. The cost of grinding, pulverizing and bagging 
the phosphate will not exceed $1.41 per ton of metal 
blown. So that when metal having 3 per cent. of phos- 
phorus is blown the phosphate will yield a net return 
of $8 per ton of steel made. 

A basic plant that would turn out 300 tons of irgots 
perday would produce about 100 tons of phosphate. 
The grinding plant required to pulverize this amount 
in ten hours to a fineness such that 85 to 90 per cent. 
will pass a mesh where there are 10,000 holes to the 
square inch, or so that 70 per cent, will pass meshes 
where there are 23,000 holes to the square inch, will con- 
sist of four crushers, 12 grinding mills and 16 magnetic 
separators, together with the feeding and conne:ting 
apparatus. An engine of 120 horse power would be re- 
quired to furnish the requisite power. 

In the practice of the basic Besseruer process at Nash- 
ville or Birmingham, Alabama, where the ores would 
only produce a metal containing 1 per cent. of phos- 
phorus, I would use 320 lbs. of an ore found in Virginia 
that contains 32 per cent. of phosphoric acid. and thus 
charge the metal with 3 per cent. of phosphorus. This 
320 Ibs. of ore can be furnished at lass than $1, so that 
there will still be a net profit on the phosphate of $7 
per ton of st'el made. It will thus be seen that the 
basic Bessemer process may be practised in the man- 
ufacture of steel from all kinds of iron ores containing 


*Abstract of a Paper by Jacos REESE, presente! at 
= Seventeenth Meeting of the Am. Soc. Mech. Engi- 
eers. 





phosphorus in all degrees from .1 to 3 per cent. or up- 
wards.” 

In concluding his paper Mr. REESE gave an es- 
timate of the amount of phosphoric acid annually 
withdrawn from the earth in the United States by 
the various crops, finding the enormous total of 
3,256,704,491 lbs. After considering the various 
means of returning this phosphoric acid to the 
earth, there is found to be still a deficiency, to make 
up which would require about 4,000,000 tons of phos- 
phate. The estimated product in 1887 was about 
1,000,000 tons ; so, if Mr. REESE’s figures are correct, 
there is a fine prospect for the basic process. 


ST ee 
The Hawkesbury Bridge. 


Work on this great Australian bridge is progress 
ing satisfactorily, and hopes are entertained of its 
completion in a few months. The first span was 


eee we 


The Mesa Irrigating Canal. 


According to the Santa Fé New Mevican, this 
gigantic project, first started in 187 has been 
demonstrated by surveys covering 140 miles of the 
route, to be not only a feasible undertaking but a 
practical business enterprise which promises well to 
investors. It is estimated that the work can be done 
for $1,560,000,and that its completion will add 2,000,000 
acres of fertile land to the arable area of the Rio 
Grande valley. It is proposed to put thisland on the 
market at $10 per acre, *1 payable in cash and 
the balance in nine equal annual payments. The 
canal as projected, will be 30 ft. wide at the top, 
18 ft. at the bottom, 6 ft. deep, and about 200 
miles long. It will tap the Rio Grande at La 
Joya, and, withits braaches and a system of storage 
reservoirs, will furnish water for the irrigation of 
the mesa, 200 miles long and 12 miles wide, lying on 
the east side of the Rio Grande between the river and 





Front View.—Triple Expansion Semi-Portable Engine. 


recently put in place on the piers, and the others 
are soon to be put in position. The launching, 
transporting, and erection of the first span, which 
is 416 ft. long and weighs more than 800 tons, was 
accomplished without accident or delay and with 
very little effort, by skilfully taking advantage of 
the tides. This span is exactly in the middle of the 
bridge, resting on piers 3and 4. It was built ona 
pontoon of Oregon timber 315 ft. long, 60 ft. wide, 
and 12 ft. deep, divided into 44 compartments, and 
covered with galvanized iron plate on bottom and 
sides. A trestle about 50 ft. high supported the 
span during its construction, and until it was per- 
manently placed on the piers. The extreme height 
of the lifting apparatus used on the pontoon was 
120 ft. above its deck. 

When the span was completed, the time of full 
moon and consequent high tide was taken advan- 
tage of; a 6-inch manilla hawser was attached to 
one of the piers, and the other end fastened to a 
powerful winch on the pontoon 4,000 ft. away. With 
this, and two steamers, and the tide favorable, the 
pontoon was dragged off its supports and finally 
floated into position between the two piers. When 
the tide receded, the span sank into position, the fit 
being perfect, so that the bolt holes in the shoe and 
pedestal plates coincided. 


the Sandia mountains. When this project was first 
started, owners of land on the mesa were asked to 
donate one half the land reclaimed as an aid to the 
projectors of the enterprise, and more than 250,000 
acres of land have thus been secured. The high 
altitude and distance south give New Mexico a 
mild, equable climate and make it a desirable lo 
cation for home seekers. It is estimated that the 
Rio Grande Valley in the limits of New Mexico, if 
properly cultivated, would be capable of sustaining 
nearly a million people, the land now irrigated 
proving that the soil is wonderfully fertile and 
productive 


ae i . 


AN Italian engineer, SIGNoR Victor Brocca, has 
just completed the survey of the proposed canal 
across Italy, the object of which is to save the very 
long journey round Cape Leuca. This canal would 
begin on the western side near Castro, on the 
Tyrrhenian Sea,and reach the eastern coast at 
Fano, on the Adriatic. Its length would be about 
180 miles, its breath 330 ft., and its depth 40 ft. For 
the purposes of the canal it would be necessary to 
drain the two lakes, Bolsena and Thrasimene. The 
estimated cost of this gigantic undertaking is $100,- 
000,000. 
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Coming Technical Meetings. 





New Engiand Roadmasters’ Association. — The 6th 
annual meeting will be held at Boston, Mass., August 15, 16. 
Secy.; W. F. Ellis, Roadmaster, Providence & Worcester R. R. 
Woorsocket, R. L 


American Association for the Advancement of Sci- 
ence. The thirty-reventh me ting will be beld at Cleve and, O., 
from August 15 to August 21, 1888. The beadquarers will be at 
the Hollenden. For particulars address F. W. PUTNAM, Salem, 
Mase. 


Engineers’ Society of Western Pennsy'vania, Pitts- 
burg. Pa.—Reguiar meeting, Aug. 21. Secy., 5. M. Wickersham, 
Penn Building. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, Sept.& Sacy., Kenneth Allen, 19 Deardorff Building. 


American Society of Civil Engineers, New York.— 
Regular meeting, Sept. 5. Secy., John Bogart, 127 E. 23d St. 


Roadmasters’ Association of America.—Next meeting 
at Washing:on, D. O., Sept. 11. Secy., H. W. Reid, Waycross, Ga. 


Boston Society of Civil Engineers, Boston, Mass.— 
Regular meet ng, Sept. 19. “House Prainage’’. Secy., 8. E. Tink- 
bam, O.ty Hall 


Association of North American Raliroad Superin- 
tendents —Nex meeting at the Southern borel, St. Louis, Mo.» 
begia. ing Sept. 19. Secy., Waterman Stone, Providence, R. L 


American Institute of Mining Engineers.—Next meet- 
ing at Buffalo, *. Y.; beginning Oct. 2. Secy., R. W. Raymond, 
Pew York. 


Engineers’ Club, Philadelphia, Pa.—Regular meeting 
Oct. 6 Secy., Howard Murpry, 1122 Girard St. 


American Society of Mechanical Eng!ineers.—Conven- 
tion and annual meeting at Scr«nton, Pa.; beginning Oct. 15 
Secy., F. R. Hutton, 290 Broadway, New York. - 
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Tue Secretary of the American Society of 
Civil Engineers makes the important an- 
nouncement that the Transactions of this So- 
ciety will be sent'to any subscriber at the rate 
of $10 per annum; and to elubs of ten or more 
when ordered through the Secretary of an en- 
gineering or technical society or club, at 25 
per cent. discount. This is a liberal departure 
from the usual methods of technical societies 
that will be appreciated by many who are not 
or cannot be, members proper of the Ameri- 
van Society of Civil Engineers. 

WE must apologize for our exchange reader 
in failing to note the source from which he 
derived two short news items in our lastissue; 
viz, “The Watkins Range Finder’’, from the 
Engineering and Mining Journal, and ‘Electric 
Storage Cars”, from The Electrical World. We 
make this note because our attention has been 
called to the omission by an esteemed&con- 


temporary, and because we particularly de- 
sire to shift the responsibility for the correct- 
ness of the “range finder’ item, and for the 
further reason that we are usually careful 
in giving due credit. 


In connection with a late editorial on grade- 
crossings and their dangers, we note the 
statement in a Chicago paper that since 
January 1 of this year the coroners of that 
city have held inquests on the bodies of 126 
persons killed at railway crossings in that 
place. This isa startling record, if anywhere 
near true, and loudly calls for the suppression 
of this dangerous feature of railway construc- 
tion. If this is the total for one-half vear in 
one only of our great cities, the aggregate for 
the country must assume fearful proportions. 


A CLIPPING from one of the papers of this 
city gives the results of a recent sale of ‘‘se- 
curities,’”’ and therewith tells a tale. The 
articles disposed of were water-works bonds 
and stock; $71,000 worth of 1st mortgage 
bonds of one company sold for $4,000, and 
$121,300 stock for $1,000; $24,600 of another 
company’s shares for $1,000; $201,500 for $10,- 
000, ete. This means water in more senses 
than one, and proves, not that the building of 
water-works is being overdone, but that certain 
promoters of such schemes are showing either 
a lack of wisdom or culpableignorance in start- 
ing and over-stocking them. When properly 
and honestly managed, water-works enter- 
prises are among the most profitable invest- 
ments to be found in the country, for water is 
both a luxury and a necessity and the revenue 
therefrom is liberal and certain. But to bring 
about this desirable end something more is 
needed than merely securing a franchise, to 
be peddled out to the highest bidder, and that 
often without provious knowledge of the 
source of supply or probable service other 
than an estimate based upon the opinions of 
irresponsible and ignorant agents. As long 
as investors will take these estimates at their 
own valuation and figure upon a certain 
hydrant rental that is purely imaginary, we 
do not know that we can blame the specu- 
lators who trade upon the credulity of their 
clientage. 


But this speculation in a very necessary 
class of public works is working untold injury 
to more deserving enterprises, and should be 
stopped somehow. The numerous failures of 
water-works schemes, from financial and 
from natural causes, can be very generally 
traced to this purely speculative source. The 
inhabitants of a townor village want water, as 
everybody does nowadays; a tranchise specu- 
lator comes to their assistance and promises 
to supply them with the necessary fluid 
simply upon the authority of the town coun- 
cil, securing to him a moncpoly of the supply, 
and a promise that the town will pay $100, for 
example, for each public hydrant. In the 
early extravagance of a luxury that is yet to 
be secured, a mythical] hydrant is located on 
every possible street corner and before the 
doors of favored citizens, and the aggregate is 
around one. This is all that the agent wants; 
he has his franchise and say 150 hydrants at 
$100 each; and upon this basis he bonds and 
stocks his airy water-works, and then sets out 
to dispose of his privilege to the capitalist. If 
promises of help are secured, usually at 
ruinous discounts, one of: two things very 
often happens. Either the topography of the 


surrounding country is such that good water 


can not be obtained at any price within the 
ability of the citizens to pay interest upon; 
or, the works are bonded and stocked to an 
extent far beyond the demands of the case or 
any reasonable prospect of revenue. In the 
one case the works area failure, either through 


a complete collapse or a resort to a make- 
shift supply of unwholesome water. In the 
other case, even if works of some kind are 
completed, there is a sacrifice of securities 
such as is chronicled above, and some one isa 
loser of hard cash. 





The prevalence of schemes of the nature 
above described would suggest a new de- 
parture for responsible hydraulic engineers. 
That is the opening of an office, not for the de- 
sign and building of water-works, but to re- 
port upon the feasibility and cost of pew work, 
and to advise would-be investors whether or not 
the enterprise was sound and agreed in all re- 
spects with the representations of its promo- 
tors. The engineer who possessed the required 
practical and technical knowledge to perform 
this duty intelligently and the moral courage 
and impartial spirit required to do it fearlessly 
and lionestly, should soon establish a growing 
and lucrative practice. And the good work of 
afew engineers of this character should soon 
purify the atmosphere surrounding projects of 
this kind. If the consulting engineer reported 
that works bonded for $100,000, for example, 
eould not be properly built -for twice that 
sum, it is very probable that the man of cash 
would withhold his money. And if, on the 
other hand, he found bonds to the extent of 
$200,000 on a proposed scheme that could not 
return a reasonablerevenue on half of it, there 
would soon be fewer of these forced tsales of 
securities which do not secure the investment. 
There would probably still be some banking 
institutions and individuals who would gamble 
on the event,in the kope of phenomenal gains; 
but even to them, honest estimates and advice 
would have a high market value. It is to be 
regretted that service of this cheracter should 
be required ; but it is more to be regretted that 
honest enterprise in a direction of great public 
necessity should be injured by the actions of 
those who only play with these needs for the 
money they may find in them for themselves, 
regardless of the ultimate outcome to the par- 
ties who are supposed to be benefited. 


ALTHOUGH tbe latest news from Washington 
is that the House Committee on Appropria, 
tions refuses to concur in the Senate amend. 
ment to the Sundry Civil bill appropriating 
$250,000 for the surveys necessary to test the 
feasibility of building government storage 
reservoirs for the irrigation of desert land, it 
is probable that the committee will have to 
yield to publicdemand. Too many people are 
interested in the discovery that these dry, 
sterile lands can be turned into gardens by 
irrigation simply, and that they cover the best 
soilin the country. Under the present lawa 
condition of securing this land is that it must 
be reclaimed and irrigated. In most cases 
this is too expensive a task for the individual, 
and the consequence is that the irrigation 
companies very frequenily secure to them. 
selves the best of any promising tract, as th y 
already control the water supply. The resi- 
dents of the States and Territories affected 
now ask that the Government step in and take 
possession of the water supply and after re- 
claiming the land, sell it at a fair price to 
settlers. This looks like an honest, business- 
like proposition; and it is one that while 
originally costing huge sums of money to in- 
augurate, would doubtless yield greater pro- 
portionate revenue to the Government in ad- 
vancing the interest and improving the con- 


_Mition of its citizens. 


To-pay decides the fate of the $20,000,000 
River and Harbor appropriation, the largest 
amount ever set aside for this purpose in our 
history. As it is practically for two years, 
however, the proper division reducés the 
annual ratio to less than average proportions) 
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Rock Fill Reservoir Dams, 


II. 


THE DAMS Or THE NICARAGUA CANAL PROJECT. 


The most prominent constructive feature of 
the Nicaragua canal project, as modified by 
the surveys of this year, apart from the locks, 
may be said to be the dams and reservoir 
wails. The dams required are: 

1. The main Ochoa dam across the San 
Juan river. 

2. The dam which forms the Tola basin on 
the Pacific end. 

3. ‘The dam which forms the Deseado basin, 
on the Atlantic end. This and the Tvla dam 
are of nearly equal magnitude with the Ochoa 
dam. 

4. Aseries of ten reservoir embankments 
mostly of small dimensions, and aggregating 
in magnitude about that of the single San 
Francisco valley embankment, of earth and 
puddle, heretofore proposed, as specified be- 
low. 

5. A series of low embankments or reser- 
voir walls along the crest of the ridge between 
the San Francisco valley and the main San 
Juan valley, at points where it is below the 
desired flood level of 110 ft.; aggregating some 
15.000 ft. in length by 15 ft. high. 

All these dams are made under substan- 
tially the same conditions; viz., with a great 
surplus uf water supply, so that even a large 
leakage is unimportant, yet with no danger of 
very excessive floods, owing to the equalizing 
effect of the lake, which never rises more than 
24 ft. in the most excessive floods. The dams 
are likewise in almost uninhabited and more 
or less malarial and unhealtny regions, where 
simplicity of plant and construction is a great 
consideration. Within a few miles of all of 
them are heavy rock cuts, from which any 
amount of rock spoil can be obtained at the 
cost of hauling. 


Under these conditions masonry or concrete 
dams, such as are now proposed for the work,* 
must necessarily be pretty expensive, and 
possibly much more expensive than expected ; 
while a rock fill dam has its most advantageous 
conditions. Thus, for the Ochoa dam, which 
is 1,255 ft. long by 52 ft. above water, extend- 
ing lown through an average of 6} ft. of water 
and 12 ft. of sand and gravel to rock founda- 
tion, the first step in building the concrete 
dam must be the construction of a coffer-dam, 
which will necessarily be expensive. The dam 
must then be pumped dry, and earth and rock 
excavated to a solid foundation. A timber 
apron on piles must be constructed below the 
dam. The concrete must be weil mixed and 
rammed. As several years will be required 
for construction, channels of some kind to 
permit the passage of the river while the dam 
is building must be provided. Allthis implies 
skilled an faithful labor of several kinds 
anda good a fit, a good deal of plant, and 
very liberal «> ~ drtunities for expensive ** con- 
tingencies sv that the following estimate 
(that in the report of 1885) is certainly not ex- 
cessive and might well prove to be consider- 
ably too low: 


EsTIMATED Cost OF OCHOA CONCRETE DAM, 
NICARAGUA CANAL. 


(1,255 ft. long on the crest, 52 ft. above water, extending 
down 20 ft., in al!, to rock, through 6.6 ft. (mean) depth of 
water (17 ft. maximum), and 12 ft. of sand and gravel.) 





Coffer dams and pumping.. ..................-:. $200,000 
77,088 cu. yds. excavation,earth and rock, at $2 154,176 
59,585 cu. yds. concrete in foundation, at $9.... 536.265 
2,127 cu. yds. concrete in dams and abuts.,at $8 657,016 

Total for concrete work.... ........... $1,547,457 





.*The dams must necesssarily be of concrete or earth, 
since suitable stone for masonry does not exist within 
reasonable distance for either the locks or dams, al- 
though there is plenty for concrete or rock fills, 
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6,170 piles, about 25 ft. long,at $7.50 46,275 
208,188 cu, ft. timber lining and apron, at 5) cts.. 149,04 
23,241 cu. yds. stone and gravel filling in apron, 
at §. «nes , 46,42 
7,000 cu. yds. dry stone wall, at $4 28,000 
Total for apron ede $269,851 
53,334 cu. yds. stone gravel, etc., upper side of 
dam (2 to 1 slope), at # cts. : 4) 067 


Total. $1,858,975 


Add for contingencies, 25 per cent. (the general 


allowance for the whole work). 464,744 


Total estimated cost of dam $223,719 

Let us suppose, now, the dam to be made 
by a rock fill in the followinz manner; pre- 
mising that seven-eighths at least of the water 
supply may leak through without doing any 
harm. The first step must be to build a 
timber construction trestle with a very open 
floor a few feet higher than the pro posed crest 
of the dam; and it will be desirable to have 
dump cars so arranged that earth, gravel and 
small rock can be discharged between the 
rails or on the upper side of the trestle, and 
large stones only on the lower side. Thus, by 
properly distributing the class of muauterial 
dumped, possible injury to the trestle by large 
rocks, such as itis desirable that a large part 
of the dam should consist of, may be avoided. 

The haul on the rock required at Ochoa will 
be 14 miles, over a ‘evel or down grade, being 
much the longest required for any dam on the 
route. Assuming that 460 tons or 200 yds. in 
excavation were hauled ia each train, and that 
it were placed on board cars as a part of the 
cost of excavation, it will be seen that 50 cts. 
per cu. yd. would allow nearly $4 per train 
mile as the cost of hauling and dumping, 
which would be ample even in that tropical 
region. 

Dumping rock from the trestle as evenly as 
might be over the entire length of the dam, 
and chiefly on the lower side, scour would 
almost immediately commence below the rock 
dumped, which would allow each succeeding 
train load of rocks to descend nearer and 
nearer to rock bottom, and by the time that 
the fill had progressed far enough to fully 
protect the foot of the trestle from further 
wash, the river would have backed up two or 
three feet and there would be a decided mini- 
ature rapid, which would increase in violence 
with every foot of material dumped, until 
finally, long befure the dam had reached any 
considerable height, the current over the crest 
would be violent enough to scour completely 
down to bed-roek for some distance below the 
toe of the dam, and to carry rocks of consider- 
able size well out beyond their otherwise nat- 
ural slope of something under 1} to 1. 


This is precisely what is wanted, and it 
might even be well to magnify this effect by 
carrying up the fill somewhat unevenly, so 
that at certain points there would be a very 
fierce current, carrying large rocks out fora 
considerable distance and rearranging the 
toe of the dam as the violent current was 
shifted from one parttoanother. All this, how- 
ever, after the dam was 10 or 15 ft. high, would 
take place below the trestle, and the fill of 
smaller material, carried along on the upper 
side, would not be (or need not be) greatly dis- 
turbed or affected by it, while it would be 
tending continually to seal the lower part of 
the dam, and compel all the flow of the river 
to pass over the crest. 


The annual minimum flow of the San Juan 
river is about 11,900 cu. ft. per sec. and the 
maximum not greatly more, or only that due 
to 2} ft. more head at the lake, 64 miles off. 
To discharge this would require a head over 
the crest of about 2 ft.,and an actual depth of 
water over the crest of about 1} ft. Such a 
sheet of water, falling 52 ft. down the slope of 
a rock fill, would have an immense detrusive 
effect, and the final result might well be that 
the lower slope of the dam would have a 
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concave profile averaging: fully a 4 to 1 slope. 
This might possibly be obtained by the 
natural force of the water alone, by intensify- 
ing the violence of the current at successive 
points in the manner above outlined, or it 
might be obtained by a low auxiliary trestle 
below the mair one to complete the toe of the 
embankment independently; but, however 
obtained, such a slope, once made of good 
sized rock and with a fairly even crest, would 
be beyond the power of any current passing 
over it to seriously disturb. If it did disturb 
it more or less at points, however, at any time 
during the first few years after construction, 
the original trestles would remain from which 
more material could be added. Any consider- 
able washing away of any part of the dam 
would be impossible, because of the material 
and mode of construction. 


In the meantime the smaller material 
dumped on the upper side of the dam would 
naturally assume a slope of about 2 to 1, or 
could be made to do so by deposits of earth in 
water. This material, together with what- 
ever sediment might be brought down by the 
river, would be continually operating to seal 
the dam, but if it did not do so perfeetly, and 
passages of some size refused to close for 
several years no great harm could result. 
Their length would be over six times their 
depth below water, or nearly 500 ft. under the 
base of the dam, and devious and irregular 
passages of this length, which cannot enlarge 
themselves because of the material, must in 
time close up by the operation of natural 
causes alone. Before the water has pene- 
trated far, most of its head is lost, and deposits 
of whatever sediment there is in it will gradu- 
ally close the passage. 

We have assumed that the current of water 
was to be permitted to permanently flow over 
the crest, but while thisis not only permissible 
but desirable during construction to ensure 
the solidity of the work, it is not necessary 
after construction. Side channels excavated 
around the dam through the solid rock at 
each end may carry off most or all of the 
normal high water discharge and yet be of 
moderate cross-section, since they can have a 
very steep grade. If this be done, less pains 
need be taken with the construction of the 
dain itself. In fact, an ordinary 14 to 1 rock 
embankment, sealed by earth and gravel on 
the upper slope, would be of ample strength 
if no water was ever to run over the crest 
after the dam was built. But without making 
any allowance for this, and assuming the dam 
to have a4 to 1 slope and side channels 
besides, we obtain something like the follow- 
ing comparative estimate of cost: 

RovuGH COMPARATIVE ESTIMATE FOR A Rock FILL DAM 
AT OCHOA. 


83,334 cu. yds. stone, gravel, etc., upper side of 
dam, 2 to 1 slope, as in estimate above, at 
DO cts / ad ass ani 
166,668 cu. yds. heavy rock filling, lower side of 
dam, 4 to 1 slope, at cost of hauling 14 
miles after being loaded free of cost on 
cars, and dumping, say at SO cts 
80,000 cu. yds. rock filling of smaller rock, for 
central core of dam (say 30 < 60 < 1,200 ft.) 
at cost of hauling, f. 0. b. cars as above... 
1,200 lin. ft. timber trestle 60 ft. high, at $50 per 
ft.. rat 65,000 
1,300 lin. ft. lower trestle for completing lower 


$41,667 


SOS 


40,009 


toe of 4 to 1 slope, at $25 . 32,500 
Total cost of dam proper...... .... . 8282.501 

Add for side channels in rock to discharge river 
around dam after construction, say .. ... 5,000 
Total kde ate $312,501 
Contingencies, 25 per cent. as above . 78125 
Total cost of rock fill dam. .. $390,625 
As against, for concrete dam -.. $2,323,719 
Saving (83 per cent.) $1,933,008 


This comparative estimate is of course a 
very rough one, but it is certainly a fair one, 
to the extent that the more costly dam is 
much more likely to exceed the estimated cost 
than£the cheaper form, The great contrast 
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in cost arises from the simple fact that we 
are working with nature instead of against 
it. Instead of elaborately excluding water by 
coffer-dams and pumps, and then excavating 
the material within, we let the water alone 
and make it do our excavating for us. Instead 
of constructing a costly timber apron to resist 
scour, we cause the seour to do its worst from 
the beginning. There are places in plenty 
where this style of construction would not 
answer: but in all kinds of slack-water work, 
where there is solid bottom to build on and 
nothing but navigation interests to be con- 
sidered, the method is deserving of much more 
extensive use than it has had. 


A conspicuous locality in our own vicinity 
where this style of construction may yet be 
applied on a grand scale with great advantage, 
and where any other seems almost out of the 
question, is inthe canalization of the Ottawa 
river for large ocean vessels to a connection 
with Lakes Nipissing and Huron. Such adirect 
ship canal, with only a few locks of large 
lift,would not only save several hundred miles 
of water navigation, but turn all the ports of 
Lakes Superior, Michigan, Huron a Erie 
into what they never will become by the 
present canals, practical seaports. Had the 
route lain through the United States, it would 
unquestionably have been long since under 
way; and while its cost would certainly be 
great, its advantages,in extending the Atlantic 
Ocean to Duluth in almost an air line would 
be still greater, and its construction at some 
time in the future may be regarded as certain. 

To return to the Nicaragua project, two other 
dams of about the same cost and magnitude 
are required for the Tola and Deseado basins, 
for each of which the rock for a rock fill is 
much nearer and the water to be discharged 
over the crest very much less, so that the 
comparison of « rock fill with a concrete dam 
would be still more favorable. The only re- 
maini* vvoir dams are those to form the 
San Vraucisco basin, which, so far, it is pro- 
posed to make of earth and puddle. 


To do this it is first necessary to clear the 
ground of a dense growth of matted tropical 
vegetation, then to excavate the surface soil 
for a central puddle wall; then to carry up the 
puddle wall and side embankments in care- 
fully rammed layers in the usual way. No 
water must pass over the crest, and con- 
sequently separate drainage tunnels with 
gates and waste-weirs are required, When it 
is all done the work is not absolutely trust- 
wortby especially when built with such labor 
as must be used at Nicaragua. The least un- 
faithfulness may give a chance for a leak, and 
the slightest leak may so enlarge as to ruin 
the whole work. That these diffleulties can 
eventually be overcome, and permanency 
secured, is proved by experience, but that they 
may be overcome only after a series of costly 
breaks and failures is also proved by experi- 
ence, 


On the other hand, to make these reservoir 
dams by rock fills, no clearing of the ground 
or excavating to solid bottom is necessary. 
The matted vegetation is just what is required 
to ensure sealing; and after the dam is par- 
tially formed the discharge of water over the 
erest,in floods at least, will be sufficient to 
wash away all treacherous material from the 
outer toe of the dam, which is the only place 
where it is likely to cause trouble. No total 
giving wavy of any part of the eanbankment is 
to be feared. Estimates for this part of the 
work on the revised route of 1888 have not yet 
been prepared in detail, but it is certain toex- 
ceed somewhat the aggregate for the single 
long and high embankment estimated for in 
the 1885 report, as follows: 


ESTIMATED Cost OF AN EARTH AND PUDDLE EMBANK- Pits too sanguine promoters had dreamed of. 


MENT ACROSS VALLEY OF R10 SAN FRANCISCO. 


[Extreme dimensions, 6,500 ft. long and 51 ft. high. Cen- 
tral puddle wall, 48 ft. on base, 20 ft. on top.) 


Clearing ground, 71] acres, at $150 i $ 10,650 
1,350,456 cu. yds. embankment, rammed in 9-in. 
layers, at WO cts. 679,727 
329,280 cu. yds. excavation for puddle wall, ete. 
aut ® cts. , . 28,7 
393,078 cu, yds. puddle, at 75 cts aa : 94,808 
80, 556 cu. yds. stone revetment, at $2 161,112 
236 Cu. yds, excavation in drainage tunnel ( 800 
ft. long by 15 ft. diameter) at &. to dis- 
charge floods of Kio San Francisco . 26,180 
Gates for tunnel 10,000 
Waste wier pense . on ; 50,000 
Total $1,333,262 
Add for contingencies, 25 pe recent sees. 442,815 
Total estimated cost of embankment and ap- 
purtenances : . $1,874,077 


This estimate is certainly none too large; in 
fact.itis in some of the items quite certainly too 
small; as for example in the clearing, which 
it does not seem at all likely can be done for 
$150 per acre. The comparative estimate for 
rock is of course greatly reduced by the fact 
that the rock does not have to be excavated ex- 
pressly for the work, but can be had for noth- 
ing loaded in cars, since it must be so loaded, 
and wasted in any case. But with this advan- 
tage conceded, a very liberal estimate for the 
cost of the rock fill dam would be the follow- 
ing: 

ROUGH COMPARATIVE ESTIMATE FOR A Rock FILi ReEs- 
ERVOIR DAM ACROSS RIO SAN FRANCISCO VALLEY. 


1,359,456 cu. yds. rock fill embankment (2 to 1 
par 5 eee in place of rammed earth, at cost 
of hauling 4 miles and dumping only, 


delivered f. 0. b. on cars, say 30 cts $407 837 
320,280 cu. yds. earth fillin place of puddle wall 
at cost of hauling as above. 98,7 
500,000 cu. yds. additional earth filling, if needed 
to ensure sufficient tightness, at cost of 
hauling or from — ent borrow- “ome 
say at Dcts ; 150,000 
Total ea0e. eios.s ae 
Add tor « ‘ontinge ncies 25 per ce nt.. Seer 164,155 
Total cost for rock fill dam $220, 7 776 
As against, for earth and puddle dam . 1,874,077 


Saving (56 per cent.) ; $1,053,301 

These estimates seem to » indicate, and we be- 
lieve correctly, that a saving of $6,000,000 to 
$8,000,000 in the item of dams alone, can be ef- 
fected in the cost of the Nicaragua canal by 
the adoption of a type of construction which is 
not only cheaper but better at the same cost 
under the existing conditions. It is largely 
this fact which leads us to believe, as we cer- 
tainly do believe, that the Nicaragua canal 
ean and will be built for about the estimated 
cost of $64,000,000 (including 25 per cent. for 
contingencies, but nothing for interest charge 
during construction) despite the fact that some 
of the work may well cost considerably more 


than is estimated. 
once a 


De Lesseps and the Panama Canal, 


In his report at ‘the Panama Canal Com- 
pany’s meeting, of August 2, M. pE LeEssEps 
denounces what he terms the disgraceful 
manoeuvres to accomplish the company’s 
ruin, and begs his countrymen to come to the 
relief of the company by taking up the lottery 
bonds. With this item comes the further news 
that M. Gorranp, Deputy from Deux-Sevres, 
announced in the French Chamber of Deputies, 
on July 18 last, that after 15 days search, in 
the attempt to learn how the Panama Company 
proposed to fulfill the conditions imposed 
upon it by the law regulating its issue of 
lottery bonds, he had become convinced that 
up to that time not a single one of the 
sureties,or rentes guaranteed by the State,had 
been bought by the company. 

Unfortunately for M. pe Lessrps,who bas the 
sympatby of many other than Frenchmen in 
his present battle with fate, the imminent ruin 
of the Panama Company and wreck of the 
canal enterprise is not so much the result of 
outside influence as it is the extravagant mis- 
management of the company itself, the hap- 
hazard methods of going to work, and greater 
physical and sanitary obstacles tosuccess than 


These evils, combined with peculiar methods 
of administration in Paris, that have cost the 
bond and share-holders vast sums of money, 
have really brought about the present 
financial distress. And, in the opinion of the 
outer world generally, the lottery scheme is 
not going to galvanize the project into life 
again; especially, in the face of such re- 
marks in the French Chamber of Deputies as 
we record above. 

The rentes referred to were to be purchased 
by the Company as a security to investors in 
the lottery loan; in fact, the chief inducement 
held out to purchasers was that capital was 
secured outside of the Company’s treasury 
sufficient to meet the demands of the annual 
drawing promised, and it was on this 
gambling feature that less than one-half of the 
desired loan was secured. The promise of the 
company is just as binding upon it with part of 
the loan in hand as if the whole had been sub- 
scribed ; and that they have as yet madeno de- 
monstraiion in the direction of securing the 
first half of the investors, is not a report likely 
to attract further investmentin the Company’s 
paper. 

Had M. de Lessers remained content with 
the prestige of his really great work at Suez, 
all would have been well with him. But in 
an evil dayand in his old age ne consented to 
lend this prestige to the new and very dif- 
ferent canal enterprise at Panama, and doubt- 
less entered into that project with the honest 
belief that the name made powerful in France 
by previous success would carry through any 
difficulty the American scheme. He was not 
an engineer, as he himself has more than 
once declared; but he was a diplomat, a man 
of most sanguine temperament and unbounded 
vigor, notwithstanding his years. He believed 
the reports of his engineers as they came to 
him, without the personal technical knowl- 
edge required to digest or disprove them; and 
on this sandy foundation he erected a vast 
structure of promises. He imparted to hun- 
dreds of thousands of his countrymen, much 
of his own enthusiasm, and money flowed into 
the company’s coffers in a stream so ample 
that the executive department at once pro- 
ceeded to spend it without stint; not in first 
carefully investigating the real and very 
formidable problems presented to them on 
the Isthmus, but in extravagantly conceived 
harbors, docks, shops, headquarters, hos) itals 
and plant of every untried and useless de- 
scription. Not but that much of this pre- 
liminary work, or work of this character, was 
necessary in so great an enterprise; but it 
would have been a wiser and more honest 
course to have “first caught the hare ’’ and to 
have found out in all its details the character 
of the real task. The world heard much for 
the first few years of the preparations being 
made; but of the mountain to be cut through 
at Culebra, of the barrage at Gamboa and of 
the plans for conducting the excavations and 
even of the details of survey, other than a 
center-line, all information was very scanty 
and imperfect. Meanwhile millions were 
being expended and an enormous interest ac- 
count was rup up both by the agents on the 
work and by the administration in Paris. 

All went well as long as the money lasted, 
and the cry was that the canal would be open 
to the world’s traffic in 1887, then in 1888, and 
finally in 1890. But the pinch came; more 
capital was needed; and the company had 
nothing but a progress profile that practically 
showed merely a scratching up of the surface 
across the Isthmus; arecord so very telling in 


‘its story of wasted effort and treasure that 


every means was taken to suppress it after it 
had been prepared. Even Frenghmen began 
to doubt the ability of le grand Francais to 
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save this enterprise from total wreck, and 
they became more cautious; they would not 
subscribe on any terms the hundreds of mil- 


” 


lions yet required to complete the “ sea-level 
eanal. Then, and only tien, the company be- 
gau to economize and pr»posed to push the 
opening by a scheme of “‘ temporary locks” 
that were afterwards to be gradually elimi- 
nated when the oceans had been united. This 
promise of an early “ revenue from service per- 
formed” failed in itself to attract, and the lot- 
tery element was introduced after a scheme to 
interest the Government of France directly in 
the project, had failed. The lottery project is 
now a practical failure, and it seems to be only 
a question of a few months when the hand-to- 
mouth existence of to-day must end in a terri- 
ble financial crash, such as France has never 
seen since the days of Joun Law. 

This is the history in brief of the work at Pan- 
ama. But there are darker stories afloatin Paris 
itself, though the French press seems to be so 
liberally subsidized that hostile expressions of 
opinion have little chance of publication. It 
is hinted, and we give them only as hints and 
uot facts, that members of a powerful ring in 
Paris have amassed great fortunes by trading 
on their inside knowledge of affairs on the Isth- 
mus; that the stock of the Company has been 
cornered, and that it is } ut up or down to meet 
the wishes and the purposes of the manipula- 
tors ; that that brave and betrayed old French- 
man, DE Lesseps himself, is being used as a de- 
coy and a scapegoat by some of his nearest 
friends for stock-jobbing schemes in which he 
has no financial interests. These are sad ru- 
mors; and if they are false, the Company must 
blame itself for their existence in the extrava- 
gant and unbusinesslike course it has run. 

That pre Lessreps should plead with his 
countrymen to come to his aid is but natural. 
He, personally,has staked a reputation gained 
by a long life of good works,and has persuaded 
hundreds of thousands of his countrymen to 
invest their little savings on the faith of bis 
name alone. Der Lesseps has been the one 
central figure in all this scheme, the only in- 
dividual who has appeared in it to the world, 
and on his head will fall the curses of a be- 
trayed multitude when the inevitable crash 
does come, ‘I'he men who may have betrayed 
him, who have used his good name for more 
or less dishonest purposes, and wasted the 
money his prestige has attracted to their treas- 
ury, will practically escape public censure, 
for the people know them not, and it was not 
on their reputation or fame that the invest- 
Inent was made. ' 

It is not strange then that pe LessEeps should 
still battle with his fate and hope when hope 
is lost. He will not, carn not with his experi- 
ence and temperament, believe himself beaten. 
He may be blind to the actions of others; too 
confiding in the reports of his friends; too 
sanguine of his own power, or foolish in his 
years; but we will still believe him honest in 
intention in spite of his present atiitude of in- 
viting further investment in a maelstrom of 
shattered hopes and broken promises. 

The Stone Ceiling of the Assembly Chamber 
of the Capitol at Albany, N. Y. 


Owing to the considerable and somewhat conflict- 
ing controversy on the stone groined ceiling of the 
Assembly Chamber in the State Capitol at Albany, 
we have collated the following facts in the case, ana 
preface them with a short history of the building 
itself : 

The new Capitol building was commenced in July, 
1869; it covers 3% acres and is not yet completed. 
The main building is 300x400 ft. in area and the 
walls are 108 ft. high above the water-table. The 
central court is 137x92 ft., and the Assembly 
Chamber is 84x 140 ft. The building has already 
cost in round figures about $17,000,000, and it is esti- 
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mated that $5,000,000 more will be required to com- 
plete it. As long ago as 1882, Gov. CORNELL ap- 
pointed a commission, consisting of Messrs. W. P. 
TROWBRIDGE, CHARLES BABCOCK and GEORGE B. 
Post, to thoroughly examine and report upon the 
ceiling of the Assembly Chamber, a stone groined 
structure of unusual span and weight and which 
was then showing signs of failure from unequal 
settlement of the foundations. This committee, 
while applauding the detail of the design, stated 
that it was an error of judgment to erect it 
under existing conditions, and recommended that 
it be taken down. Previous to the action of this 
commission, the capitol commission had employed 
the Hon. WM. H. SLINGERLAND, a civil engineer of 
Albany, to examine this ceiling; he had reported 
it as dangerous,and upon his report the commission 
mentioned was appointed. The outcome of these re- 
ports was a vigorous dispute between these gentle- 
men and Mr. EIDLITz the original architect, who 
finally volunteered to put this ceiling in perfect 
shape at hisowa expense and was permitted to make 
the attempt. Mr. Erp.itz, in Jan., 1883, finished his 
task and pronounced the ceiling safe again. 

Nothing more was practically done to the struc- 
ture until last winter, when the condition of affairs 
became too delicate even for the nerves of a New 
York Assemblyman, and an act was passed by the 
Legislature condemning the ceiling and ordering it 
to be removed and replaced by one of wood and iron. 
The contract for this work has been let and is in 
process of being carried out. It should be men- 
tioned that the Assembly had appointed Mr. SLING- 
ERLAND to again make an examination and reported 
on March 24, 1887, that the ceiling was in “a very 
dangerous condition.” 

The present work is being conducted under a com 
mission made up of the State Engineer, Mr. JOHN 
BoGart, Architect UPJOHN and Mr. T. C. CLARKE, 
Civil Engineer. This commission, on careful exam- 
ination, condemned the stone ceiling in the most un- 
qualified terms as very dangerous, and very practi- 
cally confirmed the several reports of Mr. SLINGER- 
LAND, who had been frequently assailed for his long 
condemr ation of this architectural blunder. 

ee oo — 


Aneroid Barometer. 


The sectional view of an aneroid barometer here 
given was originally prepared for the article on this 
subject in our last issue. It was unfortunately mis- 
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Section, Aneroid Barometer. 


laid, but is now published as better illustrating the 
text and the more approved instrument of this 
character than the old-fashioned section printed 


with the article referred to. 
er 


In the case of G. W. Hunt vs. the Oregon Pacific Rail- 
road Company. in the United States circuit court, Judge 
Degapy allowed a motion to strike out parts of the 
amended complaint. One part struck cut was the al- 
legation that defendant had represented that it had 
$2,000 000 in its treasurv and a large amount of rails paid 
for. when in fact it bad only a comparatively sma}! sum 
of money and no rails at all. The court held that as 
the suit was brought to recover damages for a breach 
of contract, the damages consisted in not heing paid, 
and not in any misrepresentations made by the com- 
pany. The other portion allowed to be stricken out 
was the assertion that the engineer who measured the 
work done, made fraudulent estimates. It was held 
that tais had nothing to do with the action for damages 
for breach of contract. But if defendants were to set 
up that it was indebted to plaintiff only half what he 
claims and base their statement on the estimates of the 
engineer, plaintiff then might reply that the estimates 
were false and fraudulent.—Portiand Oregonian, 

I 

WE see that our enterprising cabmen follow the 
north side cable cars around in the expectation 
that the cable will break and that they will get 
custom. This expectation is invariably fulfilled. 
The cabmen have ‘hrived since YERKES began to 
operate his big burlesque on rapid transit. You 
don’t hear them complaining about the inefficiency 
of the cable service.—Chicago News. 











Canal Methods at Panama. 

Dr. WOLFORD NELSON, in a late letter to the Mon 
treal Gazette, to which he has been a frequent con 
tributor from Panama, makes even a more dismal 
showing of present conditions on the canal than did 
our “ Engineer" correspondent of July 28. 

Dr. NELSON says that about 5 years ago a huge 
space was cleared inthe jung‘e at Tavernilla, tracks 
laid down there and then filled with expensive ma- 
chinery of all kinds. In 1885 this plant still stood 
there unused, and in 1886 the tropical vegetation had 
regained its own and had hidden the machinery from 
sight—but it was still there. It was machinery pur 
chased on its sand-digging reputation at Suez, but 
was not adapted to service at Panama, as was dis 
covered after it had been bought and shipped to 
Panama at an expense “of $10 per ton,” for freight 
age alone. It is little wonder that the Canal Com 
pany credits itself with $30,000,000 on the machinery 
account. 

Dr. NELSON goes on to follow this description of 
one of the machinery graveyards, for there is more 
than one, with a picture of the marine graveyard ; 
where steam tugs and launches and barges and boats 
lie submerged and useless. 

With $200,000,000 expended ; fixed annual charges 
of over $20,000,000, and after 7 years’ work, about one 
fifth of the canal is completed. Now come the 
“temporary locks’ at a cost of $1,000,000 each for 
10 locks. Dr. NELSON says of these that the en 
gineers on the ground openly ridicule an opening of 
the canal on Feb. 3, 1890, or for 5 years thereafter, 
even with locks. And at the time of his last visit 
no definite plan had yet been settled upon for the 
great dam that was to feed the upper level of this 
lock canal. 

Dr. NELSON points out the very improbable insur 
ance by reputable marine underwriters of any vessel 
that had to pass “through pockets of water hung 
up on the slippery sides of the Culebra,’’ while the 
engineers were cutting alongside the locks in the 
deepening project. It is very improbable either 
that underwriters would insure or a sane captain 
take a ship into any box of this kind. But the 
work has not reached that stage yet, and under the 
past policy of the Canal administration, “ suffi- 
eient for the day is the evil thereof.” 

Frenchmen have proved themselves able en 
gineers, but this “deepening” of the canal during 
traffic isa thing which we do not think even they 
will attempt. This deepening promise can be classed 
with that other promise to open the canal on Feb. 3, 
1890; or with the rumor here floating about that 
some of the French excavators on the canal were 
provided with ‘‘counters,” and that every revolu- 
‘ion of the machine recorded so many cubic metres 
in the monthly report of ‘“‘ cube extracted ’’ whether 
the buckets came up full, half-full or empty. The 
latter device, however, would have some merit in 
swelling a contractor’s estimates, or in showing 

‘“‘rapid progress ’’ in a monthly bulletin. 
et 


PERSONAL. 


H. C. Potter, of East Saginaw, Mich., Gen- 
eral Manager of the Flint & Pere Marquette R. R., has 
resigned. 


Judge Stevenson Burke has been elected 
President of the Cleveland & Mahoning Valley R. R., 
which is leased tothe New York, Pennsylvania & Ohio. 


G. W. Sanporn, Superintendent of the Iowa 
& Dakota division of the Chicago, Milwaukee & St. Paul, 
has accepted the position of Superintendent of the Cali- 
fornia Southern, a part of the Atchison, Topeka & Santa 
Fé system. 

T. A. Parvurrs has been appointed Superin- 
tendent of the East Tennessee, Virginia & Georgia K. R., 
with headquarters at Knoxville, Tenn. 


J. H. Sercuet, Superintendent of the Brooks 
Locomotive Works, Dunkirk, N. Y., has resigned. 


E. D. ANDERSON, formerly Master Mechanic 
of the Mississippi Valley R. R., has accepted a similar 
position on the Tennessee Midland. 

Herman SItver has been appointed Treas- 
urer of the California Southern R. R., with offices at Los 
Angeles, Cal. 


J.C. Key, of Monticello, Ga., has been ap- 
pointed Vice-President of the Covington & Macon R. R. 
to succeed the late Col. Frose.. 








i} 
; 


112 


ENGINEERING NEWS 





AvuGustT 11, 1888 





A. M. Tucker has been appointed Superin- 
tendent of the Mahoning Division of the New York, 
Pennsylvania & Obio R. R., to succeed M. O'BRIEN. 


Hon. Epcar T. Lecue has been appointed 
Commissioner of Public Improvements at New Orleans, 
La., to succeed Gen. G. T. BEAUREGARD, who resigned 
recently. 


Frip. E. Kerr has been appointed Commis- 
sioner of Public Works, at Providence, R, I. 


Frank M. Wiiper, General Manager of the 
Safety Heating & Lighting Co., of New York, has been 
appointed Superintendent of the shops of the United 
States Rolling Stock Co. 


P. J. Frynn has been appointed Commis- 
sioner of the Hawk St. viaduct, at Albany, N. Y. 


D. B. Roptnson, General Manager of the 
Colorado Midland R. R., has resigned his position. 


Col. H. CoLpran, of the Cincinnati, New Or- 
leans & Texas Pacific R. R. has been appointed Traffic 
Manager of the Colorado Midland R. R. 


Wm. Srray, Superintendent of the Chicago 
Gas Light & Coke Co., was killed by a falling beam Aug. 1. 


W. E. CunninauamM has been appointed As- 
sistant Superintendent of the St. Louis, Keokuk & North- 
western R. R., with headquarters at Keokuk, Ia. 


Grorce L. Perkins, Treasurer of the Nor- 
wich & Worcester R. R., was 100 years old on Aug. 5, and 
has been in railroad service for # years. 


J. M. Jackson has been appointed Resident 
Engineer in charge of the Grand Tower extension of the 
St. Louis, Arkansas & Texas system. 


H. G. Kewuey, of the same road, has been 
appointed Resident Engineer in charge of work pertain- 
ing to maintenance on lines in operation, with office at 
Texarkana, Tex. 

Joun STERLING Deans, Engineer of the Phe- 
nix Bridge Co., will be in Cincinnati, O., for several 
months, during the erection of the large railway and high- 
way bridge over the Ohio river. 


J. F. Hincxvey. Chief Engineer of the St. 
Louis, Arkansas & Texas system,has resigned his position, 
and will go abroad. Gen. Superintendent H. G.2FLEMING 
will add the work of the Chief Engineer to his other du- 
ties. 


W. C. Van Horne was elected President of 
the Canadian Pacific Railway Co., at the meeting of the 
directors on August 7, to succeed Sir GO. STEPHEN, 
whose resignation was accepted. Mr. VAN HORNE hasa 
well earned reputation as one of the most competent 
railway managers in the country. His election to the of- 
fice of President is another example of the tendency now- 
adays to place railway men instead of stock operators at 
the head of the great railway systems, 


YT. D. Kurneg, Superintendent of the Mont- 
gomery & Eufaula division of the Central Railroad of 
Georgia, has resigned his position and accepted the super- 
intendency of the Mexican National. His successor is 
Maj. A. C. KNAPP 


eames ee ati 
State Control of Railway Tariffs. 


The recent decision of Judge BREWER in the case 
of the Chicago, Rock Island & Pacific Railroad 
Company and others vs. the Iowa State Railway 
Commission, bears upon the most important mat- 
ter now being agitated in the railway world. It is 
fortunate that the upholding of the principle of 
constitutional liberty which prohibits the taking of 
private property for public use without due com- 
pensation to the owner, can safely be left to our 
judicial tribunals. 

The following abstract of Judge BREWER’s opinion 
is taken from the Kansas City Times. 

The tirst question considered was this: Whether a suit 
against the railroad commissioners to enjoin them from 
putting in force a schedule of rates was a suit against the 
State within the purview of the eleventh amendment, and 
therefore one of which the Federal Court could not 
take jurisdiction. Chief Justice MARSHALL had ruled 
that unless the State was named as a party it was not a 
suit against the State, but the Supreme Court in 123 U. S., 
case of in re Ayres, adopted a more liberal view and held 
that if, although not named in the record, the State be the 
real party in interest, the one against whom the judg- 
ment will operate, it is to be considered asa suit against 
the State. Applying that rule the judge holds that the 
State is not a party to this suit; that it is not the real party 
in interest, the one to be affected by the judgment and 
upon whom it will operate, the real parties being the 
railroad companies on one side and the shippers on the 
other, and that the State has only that remote interest 
which springs from the general welfare of the people. 

The next question considered was this: Can the legisla- 
ture delegate power to fix rates to a railroad commission, 


no such commisgion being recognized by the Constitution? 
The Supreme Court has held that the power to fix rates is 
a legislative power, and it is generally true that the legis- 
lature cannot delegate its powers to another body. Not- 
withstanding this, the judge declines to hold that the del- 
egation is unconstitutional for several reasons, the prin- 
cipal ones being these: An act will not be declared un- 
constitutional unless clearly so. There is no inherent 
vice in delegating such power to a commission, the vital 
question being with both carrier and shipper that the 
rates prescribed be fair and reasonable, and not by what 
body they shall be put in force. It is a question for the final 
determination of the Supreme Court of the State, and 
therefore the Federal Courts should not anticipate its de- 
cision. Courts of sister States have sustained similar del- 
egations of power, and therefore there is a probability 
that this will be sustained by the Supreme Court of Iowa. 

The third principal question is whether the legislature 
has unlimited power in the matter of fixing rates either 
by its own action or through the agency of a railroad 
commission, and this question is answered in the negative. 
The judge holds that the legislature cannot fix rates so 
low as not to furnish some compensation to the railroad 
company and compensation to the owners implies reve- 
nue sufficient to meet—first the cost of service; second, 
the fixed charges by way of interest, and third, something, 
however small, in the way of dividend. He further holds 
that while, from the volume of testimony offered upon 
this application, it is not clearly established that the sched- 
ule prepared by defendants will fail of producing com- 
pensation, yet there is a probability that it will, and there- 
fore a preliminary injunction is appropriate until there 
can be a full and final inquiry. In reference to the pub- 
lication of notice and the going into effect of the sched- 
ule, he holds that whatever might be the case as to other 
railroad companies the four companies who had re- 
sponded with the board have a right to insist that no 
publication was complete, no schedule in force at the time 
the restraining order was served. Hence this complain- 
ant is not too late with its application and a preliminary 
injunction is ordered. 

— oo 


Mississippi River Levee Commission, 


From advance sheets of the report of WM. STAR- 
LING, Chief Engineer, the following abstract gives 
about the condition of affairs from Jan. 1 to July 1, 
1888 :— 

Since the great floods of 1882 and 1884 more than 
$1,000,000 has been expended on the construction and 
repairs of levees by the Upper District of Missis- 
sippi, in completing an almost impregnable system 
for the northern portion of the Yazoo front. Since 
July 1, 1882, the Greenville District has expended, in 
conjunction with the U. S. Government, nearly 
$2,500,000 in similar work. On the west bank of the 
river the United States, Tensas Levee, District of 
Louisiana, and local authorities have constructed, 
or are constructing, levees to the value of about #400,- 
000 in Arkansas alone. In Louisiana, above Vicks- 
burg, the Mississippi River Commission alone has 
expended nearly $550,000 ; and to this must be added 
an unknown amount appropriated by the State and 
local organizations. Altogether not less than 
$5,000,000 have been invested, since 1882, in the con- 
struction and repairs of levees between Memphis 
and Vicksburg. 

The work of the Mississippi River Levee Commis- 
sion has been mainly on that going on opposite Green- 
ville. There were in 1884, from Amos Bayou to the 
Louisiana line, more than 20 miles of large breaks 
and numerous small ones. These passed in 1884 
about 400,000 cu. ft. of water per second; or about 
one-fifth of the extreme high-water discharge of the 
river. The flood of 1888 was looked forward to as a 
test of the work done, and as affording data under 
complete confinement or the river in flood and under 
conditions not heretofore attainable. The high- 
water of 1888 was a moderate flood, but at some 
points reached a height fully equal tothe greatest 
on record; unless 1862 was an exception, for ac- 
curate and reliable data for that year are wanting. 
Careful observations made upon this 1882 flood con- 
vince the Commissicn that while the upper levees 
are high enough, those lower down will have to be 
raised nearly 2 ft. 

During the last summer a complete line of levels 
was run over the entire district and new profiles and 
estimates have been made upon these. These esti- 
mates for new work are not presented with the 
report because they exceed the resources of the Com- 
mission, and unless the Mississippi River Commis- 
sion assists in carrying them out, they must be very 
considerably reduced. For this reason it is recom- 
mended that no work be advertised until some 
action is taken by the national board referred to. 


The cash receipts for the half-year were $336,101.70; 
of which amount $27,216.13 remains unexpended. 
The engineering expenses for the two years com- 
mencing July 1, 1886,have only amounted to $19,- 
839,15. 
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The Steamship ‘‘City of New York.” 


This new Inman and International Atlantic 
steamship arrived in our harbor this week on her 
first trip across the ocean. As the very latest em- 
bodiment of the modern ocean racer this ship has 
aninterest to all, and the following general descrip- 
tion is condensed from the London Engineer: 

She was built by Messrs. J. & G. THOMSON, on 
the Clyde; and on her trial trip around Ireland on 
July 21, she developed a speed of 20 knots with 19,000 
indicated horse-power and about 12,000 tons dis- 
placement. She is 565 ft. long over all ; 63% ft. broad 
and 42 ft. deep—moulded—and her gross tonnage is 
10,500 tons. She has 5 decks and accommodations 
for 2,000 passengers. 

The fittings and internal arrangements of the 
“City of New York” differ from other ocean 
steamers. The main saloon has an opening above it 
covered by a semi-circular stained-glass roof, 33 ft. 
long by 25 ft. span, placed inside an external root of 
steel plate with stout glass in it. The deck pro- 
menade is 18 ft. wide and the ship’s boats are 8 ft. 
above the deck so as not tointerfere with walking. 
On the promenade and upper decks are 14 suites of 
apartments, with parlors and private bath rooms. 
On the main and lower decks are state rooms for 
479 tirst-class passengers. The first-class smoking- 
room is 45 ft. long by 27 ft. broad; can seat 130 
gentlemen, and is provided with an elaborate and 
extensive bar. This smoking-room is on the upp. r 
deck, after end. The second-class dining-room is 
27x 40 ft. and will seat 150 passengers. There are 
aiso 96 second-class state-rooms, in the after end of 
the main and saloon decks, capable of holding 390 
people of this class. 

The “City of New York” is the largest. carrying 
vessel now afloat. She is 2,500 tons larger than the 
“Servia” ; 2,732 tons larger than the “Etruria’’, and 
2,340 tons larger than the “City of Rome’”’. A com- 
plete electrical plant is used in lighting the ship, 
with 5 engines and dynamos. The engines propelling 
the twin screws, 22 ft. diameter and 28 ft. pitch, are 
two of the largest sets of triple expansion machines 
afloat. They are of the inverted vertical type, with 
cylinders of 45 in., 74 in.,113 in.diam. and 4 ft. stroke. 
There are 54 furnaces disposed in 9 double-ended 
boilers, with 1,250 sq. ft. of grate surface. This 
boiler capacity is less than in the “Etruria” or 
“Umbria” ; and yet, thanks tothe triple-expansion 


engine, she is expected to be faster than either. 
— Sh 


Brick for Street Paving. 


This subject has been agitated considerably at 
Nashville, Tenn., recently, where many of the streets 
have been paved with creosoted, or bituminized 
brick. The advantages claimed for this process are 
that it makes every brick alike, the softer portions 
absorbing more and the harder less of the hot ma- 
terial ; that it toughens them; and that it makes 
them absolutely water proof. Brick treated in this 
way have withstood severe traffic in Nashville for 
31g years and are still in excellent condition. The 
cost of brick thus prepared is, however, more than 
double the cost of ordinary brick, and the question 
whether common brick could not be successfully 
used for paving has received a good deal of attention. 
In Ohio, West Virginia and Illinois, streets paved 
with ordinary brick are said to be still in good con- 
dition after six years of steady wear. Specially 
burned paving bricks are also prepared by some 
firms, which are extremely hard and have given 
satisfaction where tried. After the streets have 
been graded and thoroughly rolled, a layer of 2 or 3 
ins. of coarse gravel is put down, and then a couple 
of inches of fine sand. On this the brick are set on 
edge with joints broken, the interstices are filled 
with fine sand and the work is done. 


 — 
CORRESPONDENCE. 
Destructive Force of Colliding Trains. 





SCRANTON, Pa., Aug. 6, 1888. 
EDITOR ENGINEERING NEWS: 
Pending the return of your “ Collisiea Editor” 
from his vacation, will you permit me to make an 
addendum, and, to some extent, a correction to my 
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communication of last week which will render it, I 
think, more worthy of his consideration. 

An examination of the formule which I give 
therein shows, I think, what I failed to call atten- 
tion to at the time, that the colliding trains of equal 
weights and velocities, so far from having less de- 
structive capacity than if one were stationary and 
the other actuated with a velocity equal to the total 
relative velocity (or even an equal destructive ca- 
pacity to this), would have one actually greater. 

I think that the true enunciation of the propor- 
tion is: If two bodies of equal weight and velocity 
collide upon the same trajectory, the shock is the 
same as would be produced were one supposed to be 
immovable, and the other moving with double its 
actual velocity. 

My reason for so thinking is, that in this case, the 
two bodies would come to a stop after colliding ; 
while if one was stationary, and the other striking 
it with the same relative velocity, both bodies would, 
theoretically, move onward. 

I trust my remarks upon this subject will call for 
a more complete elucidation of it from some of your 
readers who are qualified to treat it more thoroughly 
than I have done. G. 


Mineral Wool and Pipe-Freezing. 


NEw YORK, Aug. 8, 1888. 
EDITOR ENGINEERING NEWS: 

In looking over your paper of Aug. 4, I see an in- 
quiry from G. F. C., Taunton, Mass., for a packing 
to keep water pipes from freezing Last winter, at 
Batavia, i. Y., we took a quart bottle of water and 
put it in a section of our mineral wool covering, 
and closed the ends with mineral wool. The bottle 
thus protected was put out of doors, on a fence, over 
night. The thermometer fell 2° below zero during 
that night, and when we examined the bottle in the 
morning not a particle of ice was to be found in it. 
This covering will doubtless answer his purpose. 

Yours truly, JOHN RANKEN. 
+ U.S. Mineral Wool Co. 


A Simple Breast Drill, 


TOPEKA, Kan., July 25, 1888. 
EDITOR ENGINEERING NEWS: 

I send a sketch of a simple 
breast drill. which may be 
useful to such of the profes- 
sion as are “handy with 
tools’. 

If you think “It fills a long 
felt want’’, I should be 
pleased to see it appear in the 
News. Yours truly, 

GORDON DINSMOOR. 

(This is one of those 
handy applications of 
things at hand that may 
serve a useful purpose, and 
it is published accordingly 
We would suggest the ad- 
dition of a round thin 
block of wood inside the “*‘ fruit jar cover ”’ to 
prevent the drill end from slipping on the 
smooth porcelain.—Ep. Ene. News. 






Ch hh awe 
Porcelain or 
White G/ass 


Protecting Pipe From Freezing. 


New YORK, Aug. 6, 1888. 
EDITOR ENGINEERING NEwWs: 

In answer to your correspondent “G. F. C.” in 
your issue of Aug. 4, would say that I carried a line 
of 5-in. pipe over three railroad bridges last fall. 
When put in position I wrapped each one with 
thick paper. and then put on a %-in. cover of telt, 
then over that another paper wrapping, then on 
that another %-in. felting, and over that another 
paper wrapping. 

I then built a box around the pipe and filled it with 
sawdust, there was no circulation of water through 
these pipes as there were no consumers on the other 
side of the bridges. 

My experiment was entirely successful, there be- 
ing no signs of freezing, although, according to the 
oldest inhabitants, the weather was the most severe 
experienced in the last 30 years. Respectfully. 

JOHN LOCKWOOD. 
Hydraulic Engineer. 


ENGINEERING NEWS 


AGrindstone Problem. 
FRASERVILLE, Que., Aug. 2, 1888. 
EDITOR ENGINEERING NEWs.—The following prob- 
lem I find somewhat troublesome. I have a solu- 
tion, but am not satisfied with it, and would feel 
obliged for more light, either 
from yourself or your readers. 
Given a grindstone 4 ft. in dia- 
meter by 28 in. face, weighing 
4350 lbs., revolving on a 644 in. 
horizontal shaft, at the rate of 
250 revolutions per minute. On 
each side of the stone are presses, 
pressing an area of 270 sq. in. 
with a total pressure in each 
press of 7634 lbs. 
Required, Ist., The horse power 
requisite to drive the stone ? 
2d. Does the pressure have a 
tendency to increase the rupture of the stone, or 
does it in part re-act against the tendency of the 
centrifugal force. 








3d. What is the section to be taken into consider- 
ation when figuring against rupture by centrifugal 
force, and is it tension or compression on the stone 
at the moment of rupture ? 

4th. What is the highest velocity that it would be 
safe to give the stone, under the above conditions? 

The stone is strong, compact, German sandstone, 
composed of small crystals of almost pure silica, is 
white in color, and very close in texture. 

Yours truly, 
M. J. B. 


PUBLICATIONS RECEIVED. 

THE fourth article in the Railway Series now appear- 
ing in Scribner’s Magazine, will be contributed to the 
September number by Gen. Horace PoRTER, who writes 
of “Railway Passenger Travel,” giving much enter- 
taining information in regard to the origin and devel- 
opment of sleeping, parlor and Jining cars, and vesti- 
buled trajne. Gen. PoRTER’s narrative is enriched by 
his usual faculty of bringing out the most interest- 
ing and striking features of the subject. He will also 
touch upon the question of car couplers, sttam-heating, 
switches, «-hecks, immigrant transportation, and ra‘io 
of accidents, 





An Index to Engineering Periodicals, 1883 to 1887, inclu- 
sive. Comprising Engineering; Railroads; Science; 
Manufactures and Trade. By FRANCIS E. GALLOUPE, 
M. E., Mass. Inst. of Technology; Mem. Am. Soc. Mech. 
Eng’s. Boston and New York. Engineering News Pub- 
lishing Co., publishers, 1888. Size 8 x 544 in. pp. 204, Price $2. 

We have already announced the coming of this work 
and its purpose,and can only add that Mr. GALLOUPE 
has done his work well, and very well when the magni- 
tude of the task is considered. We have new ideas and 
novel methods thrust upon us at such a rapid rate in the 
present day that text-books of any character can not 
keep pave with their issue. Periodical technical journals 
with their weekly or monthly issues are the only publica- 
tions in which the mass of this new matter is to be found, 
and to keep posted in the almost daily progress of the 
sciences in this rapid age the student is compelled to de- 
pend upon the periodical devoted to his particular pur- 
suit. But the very fact that they treat of the new things 
as they appear and of many different things in the same 
issue, requires considerable knowledge of these various 
journals, and research in past issues when any one par- 
ticular object is being sought. To assist in this otherwise 
somewhat irksome labor is the purpose of this Index; to 
classify the contents of the various leading journals and to 
point out under one head the various important contribu- 
tions on any new topic. ‘The contents of this book are al- 
phabetically arranged and coyer about 10,000 references as 
taken from some 150 different indices. Engineers and 
the various professions and pursuits must appreciate the 
laborious task of the author of this Index, who has 
worked that others may be saved laborand valuable time. 

Indiana Society of Civil Engineers and Surveyors. Pro- 
ceedings of the Eighth Annual Meeting, held at Indianap- 
olis, Ind., Jan. 17, 18, 19, 1888. This volume contains the 
reports of committees, the most interesting of which are 
those of the Drainage Committee, and the Committee on 
Statistics, the latter containing answers from the differ- 
ent counties to the following questions: Name and ad- 
dress of county surveyor; ditch work Of the past year ; 
cost of same per cu. yd.; which drainage act is used; any 
large or difficult jobs; suggestions as to drainage acts; 
gravel road or common road jaws; gravel road work of 

the past year; bridge work; does the county furnish in- 
struments, office, stationery, etc.; any new railroad. 
There are also the following papers: “Topography”, A. 
E. PHiiips; “ Topography by Photography.” L. 8S 
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ALTER, Remington; “Brick, Jacosn Norris, Crawfords- 
ville; “Instructions for Surveys in Indiana in 1815," P. J. 
MORRISON; “Economy in Road Construction”, W. B 
HENNING, Waterloo; “Astronomy for Surveyors”, Prof. 
Cc. A. HARGRAVE, Danville Normal College; “Bridge 
Specifications’, W.S. Fries, Greenfield, 


Arkansas Society of Engineers, Architects & Surveyors 
Transactions, vol. 1, Nov. 1887; 74 pp.; Published 
by the Society, at Little Rock, Ark. 

This first volume of one of the most recent of the tech- 
nical societies contains the constitution, list of members, 
transactions of the first annual meeting, at Little Rock, 
in November, and the following papers: ‘‘Waring’s Sys- 
tem of Sewerage”, J. H. HANEY, Little Rock ; “Municipal 
Engineering in Arkansas”, Frep. J. H. Rickon, Little 
Rock ; “Engineering Education”, J.M.WarrHamM, Fayette- 
ville; “Legislation Necessary to Advance the Profession,” 
B.S. Wise, Surveyor of White Co.; “The Aims of the So- 
ciety and the Legislation Necessary for the good of the 
Profession and the State”, A. B. MaTson, City Enyg., Tex- 
arkana ; “Limes & Hydraulic Cement”, F. W. Gran, Little 
Rock; “Decimal rs. Metric System for American Engi- 
neers”, J. P. BATES; “Improvement of the Arkansas 
River”, Capt. H.S. Taner, U. 8. Engs.; “Sanitation”, B. 
J. BARTLETT, Little Rock; “New Croton Aqueduct”, Lee 
TREADWELL, Fayetteville. 


™) cts 


I Uinoia Society of Engineers & Surveyors.— Report of the 
Third Annual Meeting, held at Springfield, Il., Jan. 25, 26, 
27, 1888. 16 pp. Price, 0 cts. 

This volume contains the proceedings of the meeting, 
the President's address, the committee reports, and the 
text.of a bill to provide for the examination and appoint- 
ment of licensed surveyors. There are also the following 
papers “A Railroad Culvert”, (illustrated), Epwin A. 
HILL, Indianapolis, Ind.; “ Hygienic Engineering and 
Architecture ", Dr. Geo. N. KRerper, Springfield ; * The 
Interest of Engineers and Contractors in Improved High- 
way Bridges”, J. H. BURNHAM, Bloomington; “ Specifi- 
cations for Bridge Lron”™, Prof. I. O. BAKER, Champaign ; 
“Coal Fields of Colorado and New Mexico”, A. C, 
BRAUCHER, Canon City, Col.; “ Highway Bridges”, J. 0. 
WRIGHT, Lafayette, Ind.; “ Bridges and Viaducts for 
Cities, their Selection and Maintenance”, D. W. MEAD, 
Rockford ; “Surveying,—Practical and Artistic”, D. L. 
BRAUCHER, Lincoin; * Replacement of Wooden Trestles 
with Iron and Stone Structures", J. M. HeaLtey, Cham- 
paign; “Ohio River Bridge at Cairo”, 8. F. Banco, 
Champaign; “Laying out Towns, and the Value of 

Proper Monuments", T. 8. MCCLANAHAN, Monmouth; 
“Note on Magnetic Deciination as Dependent upon the 
Instrument", Prof. I. O. Baker, Champaign; “The 
True Exterior Boundary of Townships”, Z A. Enos, 
Springfield; ** Rockford, Ill."’, (map), D. W. Meap, Kock- 
ford; “ Artesian Wells”, T. B. Comsrock, Champaign. 
— a - 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Kansas City... An excursion to 
Leavenworth, Kan., was taken July 28, by 27 members 
and 42 guests. The party had a special train, and visited 
the Soldiers’ Home before reaching the city. At Leaven- 
worth, the new Union depot, the water-works, pumping 
and electric light plant, and the works of the Leaven- 
worth Coal Co. were visited. Pleasant drives were taken 
and the party had an enjoyable trip. 


Southwestern Gas Association.—The first regular 
meeting will be held at Galveston, Tex... Aug. 3. The fol- 
lowing papers will be presented: “Gas Coals on the Texas 
Markets”, by WM. ENFre.p, of Dallas; “The Relation of 
the Incandescent Electric Light and the Gas Light", by 
F. Beck, of Galveston; “The Insertion of New Purifying 
Apparatus”, by C. P. Russeii, of Houston; “Computa- 
tion of Coat of Gas, both to Consumer and in Holder”, by 
Joun L. BROCKEN BOROUGH, of Waco; “The Regenerative 
Gas Lamp”, by Wa. H. Curistie, of Fort Worth. 

Any other papers will be acceptable at the meeting, and 
the programme will not be confined to the reading of the 
above named papers. THOS. D. MILLER, Secretary, 

Fort Worth, Tex. 
Sales — oon 


CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 


Existing Roads. 

Brockville, Westport & Sault Ste. Marie,—This 
Canadian line is now open for traffic between Brockville 
and Westport, Ont., about ® miles, except the section of 
4 miles between Brockville and Lyn, which is being 
graded. Meanwhile the company uses the Grand Trunk 
Railway tracksto Lyn. Trains now run regularly over 
the line and the work of improving the roadbed is contin- 
ually being carried on; %-lb. steel rails have been 
used, and Fisher joints are used throughout. 

Except for a considerable number of curves the loca- 
tion is good. There are nosteep grades and the embank- 
ments are low and the cuts shallow. It has been found 
necessary to build only one bridge of any size — a steel 
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plate girder structure of 70 ft, span over the Rideau canal 
at Newboro. 

The character of the region near the present terminus 
of this line, will probably make it a favorite route for 
sportsmen and tourists. 

Canadian Pacific,--On the extension of the Inter- 
national Railway across northern Maine about 40 miles 
of track have been laid, ieaving about 76 miles to com- 
plete. The rock work on the line is about completed, 
und work is in progress on the bridges at Mattawam- 
keag, Wilson Stream and Ship P. nd.—The company 
has askod the town of Chatham, Ont., to grant right of 
way and depot grounds in aid of the extension from 
London, Ont., to Windsor or Saroia.— Vice-President 
and General Manager W. C. Van Horne has been elected 
President to succees Sir GEORGE STEPHEN. 

Grand Trunk, -Negotiations have been s'arted for 
the sale to the company of the London & Port Stanley 
Railway, 24 miles in length, which has been operated 
under lease by the Grand Trunk since 1872, The prin- 
cipal interest in the company is owned by the city of 
London, 

New York & New England,--About 1,500 men are at 
work on the extension of the New Haven & Derby Rail- 
road, from Derby to Hawleyville, Ct. Grading is com- 
pleted for 8 miles, and about a half mile of track hus 
been laid. 

Montreal & European Short Line.—This company 
has filed a statement of claims in the Exchequer court at 
Ottawa against the Dominion Government. The members 
of the company include Dr. NoRVIN GREEN, WM. BOND, 
F. W. ALLEN, A. Z BLACKMAN and others of New York. 
It is claimed that the Dominion Government gave the 
company the contract for building a railway from Oxford 
Station to Glasgow with branches to Pugwash and Pic- 
tou. The line was taken possession of by the Government 
on Jan, 28, 1888, while still incomplete. $600,000 damages 
are claimed. 

Port Clinton Short Line,—This Ohio road is nearly 
graded from Port Clinton to Fremont, about 20 miles. 
Work on bridge building and tracklaying is to be pushed 
at once, E.H.BRENNAN, of Port Clinton, is President of 
the company. 

Pennsylvania—It is proposed to remove the grade 
crossings on the Union R RK. in the northeastern part of 
the city of Baltimore. 

Lehigh Valley.—Surveys are reported in progress for 
a branch to Pittstown, N. J., about 4 miles in length. 

New York, Mahoning & Western.—The injunction 
secured against this company by the Mahoning Con- 
struction Company, to prevent the transfer of the con- 
tract to the Allegheny Construction Co. has been dis- 
solved, and work is again in progress, The court has 
ordered that $400,000 in bonds be issued by the company, 
the proceeds to be used in paying the debts incurred by 
the Mahoning Construction Co, 

Baltimore & Drum Point,.—It is reported that this 
Maryland company has secured ground for its terminals 
at Baltimore. 

Baltimore & Ohio.—-The two mile branch to Guilford, 
Harford Co., Md., has been located and will be placed un- 
der construction at once. 

Midland Railway of Indiana. The recent decision 
of the Indiana Supreme court on the validity of certain 
local subsidies which the company had secured,has been a 
severe blow to this company. Construction work has 
been suspended on the extension and also on the new 
shops at Lebanon. 

Lake Erie, Alliance & Southern, —It is stated that 
ANDREW CARNEGLE and his partners have secured con- 
trol of this railway and propose to extend it from its ter- 
minus at Phalanx, O.,to the shore of Lake Erie. It is de- 
signed to make the line an important factor in the ore 
carrying trade from the lakes to Pittsburg. 

New York, Ontario & Western,—Sealed proposals 
will be received by the company until Aug. 15 for the 
construction of the Wharton Valley Ry., from New 
Berlin to Edmeston, N. Y.,7 miles. E, CANFIELD of 
Middietown, N. Y., is Chief Engineer. 

Chautauqua Lake,—At the annual meeting held at 
Jamestown, N. Y., Aug. 7, Jos. M. Gazzam, of Philadel- 
phia was elected President; J. C. WiLuiaMs, Cleveland, 
Vice-President; Geo, H. Burt, Boston, Treasurer; 
F. G, Jewrrt, Jamestown, General Superintendent. 


New Projects and Surveys. 


Middletown & Hummelstown.—This Pennsylvania 
company, whose incorporation was reported last week, is 
to begin work on the surveys for its proposed line at 
once. Jonn W. Rirr, of Middletown, is President, and 
Cc. W. RayMonb, of Middletown, is Secretary, Jas. Y. 
CHAMBERLAIN, of Harrisburg, is also interested. The 
capital stock of the company is $100,000, and the line will 
be about 6 miles in length. 

Evansville, Ft. Wayne & Chicago.—A survey is to be 
made from Ft. Wayne to Lafayette, Ind., for a line to 
parallel the Wabash. MILTON SHirK of Peru, Ind., and 
Jas, Drew of Indianapolis are interested. 

Chicago, Dayton & Cincinnati. — The election at 
Huntington, Ind., to determine the matter of a subsidy 
of $49,500 to this project resulted in favor of the subsidy 
by a majority of 645. 
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SOUTHERN 


Existing Roads. 


Louisville, St Louis & Texas.—About W miles of 
track are down on this line between Owensboro and West 
Point, Ky. Grading on the whole of this division, 91 miles 
in length, will be completed by Aug. 15, and it is hoped 
to have the track all laid a month later. The Muskegon 
Car Works have just completed 18 freight cars for the 
company, and the passenger equipment is under way in 
the shops of the Jackson & Sharp Company. The line 
willenter Louisville over the Chesapeake, Ohio & South- 
western tracks,and will use that line as far as West Point. 
Work on the bridges between Henderson and Owensboro 
is making rapid progress. 

Kutawville.K. 8. PRINGLE has a grading contract on 
this South Carolina road from Vance’s Ferry ten miles 
toward Sumter. He has about 10) convicts now at work 
on the line. 

Louisville, New Orleans & lexras.—Work is to begin 
a* cuer on the construction of the branch in Bolivar 
( vu.ty, Miss,, from Lamont to Beulah, about 20 miles. 
- — ro )osals are to be called for very soon for the build- 
ing of 0 treight cars for the company. 

Cuve Fear & Yadkin Vatley.—The extension from 
F, ct wy Junction to Millboro, N. C.,is to be continued to 
T. os M oxtgomery Co. 

Norfclk & Virginia Beach.—This company has filed 
a mortgage to secure bonds to the amount of $200,000 
which it will issue to raise funds for changing the 
gauge of its line and building the branch to Princess 
Anne C. H. 

IUinois Central.—Iit is reported that a branch which 
is now operated as a lumber road will be extended 
from its terminus at Brookhaven to Monticello, Lawrence 
county, Miss. The county has been asked for a sub- 
scription of $50,000 in aid of the extension. 

Richmond & Danville. — Grading will be finished 
through Ked Marble Gap on the Murphy extension of the 
Western North Carolina railroad in October, and the line 
is expected to reach Murphy some time next season. 

Roanoke & Southern.—¥, H. Friks, of Winston, N.C., 
President of the Virginia & North Carolina Construction 
Company, has let the contract for building this road from 
Winston to Walnut Cove, N.C., to Griffin & Gorton of 
Yorkville, N. C., who have just completed a contract on 
the Charleston, Cincinnati & Chicago railroad. 

Chattanooga, Rome & Columbus.—Iit is reported 
that this company will begin surveys soon on an exten- 
sion from Carrollton to Columbus, Ga., and thence to 
Montgomery, Ala. There seems little likelihood, how- 
ever, that the company will branch off to Montgomery. 
It is more likely, if it builds on after reaching Columbus, 
to go to the south or east. 

Kipley & Mill Creek Valley.—The Ohio River Rail- 
road Company has decided to endorse the bonds of this 
West Virginia company,whose line was nearly graded last 
season from Ripley to the mouth of Mill Creek on the 
Ohio River, 124% miles. Work has been resumed on the line, 
and it is now expected to complete it by Oct, 15. ; 

Ohio Valley.—Work is to begin at once on the exten- 
sion to Evansville, Ind. <A transfer boat will be used to 
cross the Ohio river. 

Durham & Oxford.—Grading has been finished on this 
North Carolina railroad. 

Chesapeake & Ohio.—The surveys for the exten- 
sion from Paducah to Cairo, Ky., have been com- 
pleted, and it is reported that the construction of the ex- 
tension has been decided upon. 


New Projects and Surveys. 


Alexandria & Charleston.- 

ALEXANDRIA, Va., Aug. 3, 1888, 

EpitoR ENGINKERING NEws: 

The Alexandria & Charleston Railway is projected to 
extend from a connection with the Richmond & Danyille 
system at Strasburg, Va., across the mountains into the 
coal fields of West Virginia, making Charleston the west- 
ern terminus. The principal object of the line is to open 
up the coal, iron and lumber region of West Virginia. 
The line is to be placed under survey at once. Hon. J. 8. 
BARBOUR is President of the company. No Chief Engi- 
neer has been elected. JOHN R. REAVIS Secretary. 


High Point, Randleman, Asheboro & Southern,— 
RANDLEMAN, N. C., Aug. 4, 1888. 

Eprror ENGINEERING News: 

This line to run from High Point, N. C., via Randleman, 
Ashboro and Troy. ‘The Richmond & Danville Company 
are backing the enterprise and will furnish the capital for 
construction. Right of way is secured, surveys wili be- 
gin in a few days, and contracts will be let very soon. 
About 16 miles has been graded. RK. P. Dicks, President. 

Great Western Air Line.— 


CHARLOTTE, N. C., Aug. 3, 1888. 
EprroR ENGINEERING NEWS: 

The Great Western Air Line Railway is projected to 
extend from Charlotte, N. C., via Albemarie, Ashboro, 
and Durham to Weldon, N. C., a distance of 208 miles. It 
is also proposed to build in connection a road to .Lan- 
caster, 8. C., 30 miles, and another to Yorkville, 38. C., a 
distance of 40 miles. The road has been surveyed from 
Charlotte northeast to the Randolph county line, a dis- 
tance of 60 miles. The road is projected in the interest of 
Charlotte & Mecklenburg county. Right of way can be 
obtained for the whole distance, and capital for building 
will be largely secured by county subscriptions. Con- 
tracts for construction will probably be let next season. 


WALTER BREM, 
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Statesville Air Line,— 
STATESVILLE, N. C., Aug. 4, 1888. 
EDITOR ENGINEERING NEWS :— 


The Statesville Air Line is projected to extend from 
Spartanburg, 8. C., via Shelby, N. C., Lincolnton, States- 
ville, Moxvuile, and Winston to Danville, Va., a distance 
of 150 miles. The line is all surveyed, right of way is 
being obtained, and capital tor construction is partly 
subscribed by towns along the route. J.J. Morr is Presi- 
dent, and C. A. CARLTON 1s Secretary and ‘l'reasurer. 


W. A. ELIASON, Chief Engineer. 

Greenville & Big Stone Gap.—Incorporated in Ten- 
neessee to build a railroad from Greenville to Big Stone 
Gap, Va., by Jas. H. ROBINSON, A. 8S. JOHNSON, JOHN B. 
WHITE and others. 

Lebanon & Harrodsburg.—A meeting was held at 
Perryville, Ky.,on Aug. 3, in the interest of this projected 
line which was chartered in 1887. JOHN B. THOMPSON of 
Harrodsburg, representing an Eastern syndicate,addressed 
the meeting and stated that in order to induce Eastern 
capital to undertake the enterprise it would be necessary 
for Mercer county to vote $100,000 and Marion, $125,000 in 
aid of the enterprise. Much doubt was expressed, how- 
ever, as to the willingness of Marion to subscribe so large 
asum. A motion was adopted to appoint a committee 
to confer with the syndicate and with the people of the 
counties, and report at a future meeting. The Committee 
consists of SAMUEL AVERITT, of Marion: W. E. Ray, of 
Washington ; C. T. ARMSTRONG, of Boyle, and JoHN B. 
THOMPSON, of Mercer. 

Selma & Cahaba Valley,—It is reported that ar- 
rangements have been made by Pearson, Crocker & Co., 
the projectors of this Alabama railroad, for the early 
construction of the line. 

Louisville, Hardinsburg & Southwestern.— Chict 
Engineer JACKMAN has completed the surveys for this 
Kentucky road from Hartford to Fordsville. The align- 
ment is said to be excellent, and the grades moderate, 
and maximum grades are only necessary to cross Carter’s 
summit. The line runs mostly in the valleys of Kough 


Creek and Adams Fork, and intersects the Owensboro’ 


and Falls of Rough road 20 miles from Hartford. 


Kanawha.—At the next regular session of the County 
Court of Kanawha it will be asked that an order be made 
submitting to the voters of that county the question 
whether the county shall subscribe $200,000 in county 
bonds, to run 40 years, to aid in the construction of the 
tollowing railroads: $100,000 fora railroad up Elk River, 
$33,000 fora railroad up the Kanawha, and $67,000 for a rail- 
road up Coal River. ‘‘he money is all a spent within 
the boundaries of Kanawha County, and’ the length of 
the road to be built a litthe over 7 miles. The land- 
owners all along ‘'welve Pole are donating land for the 
proposed raiiroad up that stream. 

The Clarksburg, Weston & Buchanan Railroad, which 
lost nearly all its bridges in the late tioud, is again in run- 
ning order as far as W eston.—Cincinnati Enquirer. 


Bowling Green, Hartford & Ohio River.—A com- 
pany has been formed at Calhoun, McLean county, Ky., 
under the old charter of the Bowling Green, Hartford & 
Uhio River Company and proposes to build a railroad 
from Bowling Green via Morgantown, Hartford and 
Cathoun to Evansville, Ind., crossixg the Ohio river at 
Newburg. A meeting of the parties interested is to be held 
at Beaver Dam on August 21. W. B. Nog and G. T.CAaRy, 
of Calhoun,are at the head of the enterprise. 


THE NORTHWEST. 
Existing Roads. 
Negaunee & Palmer,— 


MARQUETTE, Mich., Aug. 4, 1888. 
EpitoR ENGINEERING NEWS :— 


The Negaunee & Palmer Railroad is to run from Negau- 
nee, Mich., to the Palmer mine, a distance of 6 miles. 
Grading is completed and tracklaying is in progress. The 
line isa branch of, and is built in the interest of the Du- 
luth, South Shore & Atlahtic Company. Hon, Jas. Mc- 
MILLAN is President. J. A. LATCHA, Chief Engineer. 


Duluth, South Shore & Atlantic.—The election of a 
new board of directors of this company brings the Cana- 
dian Pacific interest in the company in control. The di- 
rectors representing the Canadian Pacific are Sir Gro. 
STEPHEN, Sir DONALD A. SMITH, W. E. VAN HORNE, J. 
W. STERLING, R. J. Cross and T. W. PEARSELL; JAS. Mc- 
MILLAN of Detroit is President, C. 8. Brick and W. C. 
Van Horne, Vice-Presidents.—— A number of the hands 
in the repair shops at Marquette have been discharged, 
and it is conjectured that the new management will pur- 
sue a retrenchment policy. 

IUinois Central.—The Chicago, Madison & Northern 
Railroad has been completed and opened for business 
from Freeport to Elmhurst, Ill, with E. G. RUSSELL as 
Superintendent. 

St. Paul, Minneapolis & Manitoba.—On the Eastern 
Railway of Minnesota, which is to run from Hinckley to 
Duluth, about 25 miles of track are laid and the 20 miles 
remaining are ready for the rails. 

Northern Pacijic.—The terms of the contract be- 
tween the company and the Manitoba Government are 
substantially the same as stated last week. The Manitoba 
Government is to complete the Red River Valley and 
the Portage extension before Nov. 1, and ‘turn them over 
to the Northern Pacific, which is to pay $720,000 for the 
first named line, and $400,000 for the other. Within one 
year from Nov. 1the company agrees to build a line 
from Morris to Brandon, 2 miles of which are to be 
completed this fall, The company guarantees not to 
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allow its stock to be transferred or sold to any one in- 
terested in the Canadian Pacific or St. Paul, Minneapolis 
& Manitoba, and pooling with any railway is prohibited 
Running power over the roads will be allowed to all rail- 
ways excepting the Canadian Pacific and St. Paul, Min- 
neapolis & Manitoba. The roads are exempt from taxa- 
tion for 20 years or until they more than pay expenses, 
The Lieut-Governor in Council has the power to fix, 
regulate and determine all freight rates, and all their 
tariffs must be approved by the local Government. The 
Northern Pacific will work in Manitoba under the name 
of the Northern Pacific & Manitoba, and the company 
will be incorporated at the forthcoming session of the 
Legislature. Two of the five directors of the company 
must be members of the Provincial Government. Ten- 
ders have been asked for the line to the Portage, and 
work on the Red River Valley is being vigorously pushed 
ahead. 

Atchison, Topeka & Santa Fé,—Apropos of the con- 
tinued reports that the Santa Fé company intends to ex- 
tend its system into Nebraska, the following, which has 
been recently published, is of interest: 


“ATCHISON, TOPEKA & SANTA FE RAILROAD Co., office 
of the President, Boston, July 24, 1888. C. E. Perkins, 
Esq., President C., B. and Q. R. R., Boston, Mass.:—Dear 
Sir—I have your favor of the 1&th inst., stating that aid 
is being voted in Phelps County, Neb.,for an extension of 
our road from Superior. Such action is without request 
or authority from our company, Our road terminates at 
the State line of Kansas, and we have no charter for con- 
struction in Nebraska,and do not intend to take outa 
charter in that State or to build any road within its limits. 

Yours very truly 

Wa. B. StRONG, President.” 
THE SOUTHWEST. 
Existing Roads. 

St. Louis, Arkansas & Texas.—As noted in our Per- 
sonal column, Mr. J. M. JACKSON has been appointed 
Resident Engineer in charge of the extension from Mal- 
den to Grand Tower, Mo. 

Missouri Pacific.—The Kansas & Arkansas Valley 
Railway has been completed from Fort Smith, Ark., to 
Wagoner, Ind. Ter., and will be opened for business Aug. 
12. There seems no present prospect of the extension 
from Wagoner to Arkansas City, Kan., being carried 
through. 

Kansas City & Southern,.. The last rail was laid on 
this Missouri road On Aug. 4, at East Lynne, completing 
the line from Osceola, Mo., to Kansas City, a distance of 
112 miles. The extensions to Hart's Grove and to Bolivar 
are in progress. 

Atchison, Topeka & Santa Fé.—A spur has been com- 
pleted from Ardmore, Ind. Ter., to coal mines, a distance 
of three miles——An interview with General Traffic Man- 
ager GODDARD, in the St. Louis Globe Democrat, quotes 
him as of the opinion that little will be done next year in 
the way of constructing new lines——It is reported that a 
branch is soon to be built to Moberly, Mo., from the Chi- 
eago, Santa Fé & California line. The branch will de- 
velop extensive coal lands near Moberly. 

New Projects and Surveys. 

Carthage, Pittsburg & Ft. Seott.—A meeting was 
recently held at Carthage, Mo., relative to the organiza- 
tion of a company to build a railroad from Carthage to 
the coal fields northwest, for which the above title has 
suggested, J. P. Berrs of Carthage is interested. 

New Orleans Belt.—The New Orleans Chamber of 
Commerce 8s still discussing the proposed belt railroad. 
At its meeting on Aug. 4a previously appointed com- 
mittee reported a plan of operation of the proposed belt 
line. 

Grand Isle.—It is reported that a company is being 
formed to build a railroad from Ewing station, on the 
Southern Pacific west of New Orleans, to Grand Isle, 
about 46 miles. JOHN KRANTZ of New Orleans is said to 
be the prime mover in the scheme. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 

Oregon Railway & Navigation Company. — Consid- 
erable attention is being directed to this company’s work 
by the suit which has been brought by those prominently 
interested in the company to prevent the completion of 
its branches now under way, as noted last week. A brief 
summary of the state of affairs, neglecting the complica- 
tions, is that an attempt is being made to have the Union 
Pacific, the Northern Pacific and the Oregon Ry. & Navi- 
gation companies all work together harmoniously in the 
matter of building extensions in eastern Washington 
Territory, Oregon and Idaho. An agreement to this ef- 
fect made last spring was hindered from taking effect by 
an Oregon law, (a disgrace to the statute book ) forbid- 
ding the leasing of competing lines. Certain parties in- 
terested in the Oregon Ry. & Navigation Co., therefore 
have taken advantage of this delay to push work on 
several extensions in disregard of the agreement before 
named, The following very good account of the Oregon 
Ry. & Navigation system and extensions is condensed 
from the Portland Oregonian. 

“At present the Oregon Railway & Navigation Co. 
have in active operation 751 miles of railway, while there 
is in course of construction 241 miles of road. Commenc- 
ing at Portland, the main trunk line extends through to 
Huntington, a distance of 404.4 miles. Radiating from 


branch extends to Walle Walle obicl ie dinate 
xten whic t 
Portland 245.3 mil mt neh 


es. Commencing at Pendleton a branch 


(Signed) 


extends northward, passing through Walla Walla, and 
continuing on, reaches the Snake river at Green City. 
Branching from this line are two short roads, one reach- 
ing eastward to Dayton and the other extending east to 
Pomeroy. There is a very short branch also extending 
to the east from Green City to Riparia. This branch lies 
near the south bank of Snake river and extends nearly 
rallel with that stream. Ali these branches mentioned 
ie soyth of the Snake. North of Snake river are several 
branches. One line starts at Palouse Junction and reaches 
to Colfax. From that point one branch extends east to 
Moscow and another northeastward to Farmington. 

The Snake river divides the two bi anch systems, and be- 
tween Riparia and Sutton station—the nearest points of 
approach—is a gap of 25 miles. The distance from Riparia 
to Sutton, or, as it is generally designated in railroad par- 
lance, the “fifty-third mile post,” was graded several 
years ago when Mr. Villard was at the head of affairs. 
Recently the Snake was spanned by a bridge, and trains 
can now cross. This short branch road is now being 
built by the Oregon Railway & Navigation Company 
proper, and work is being carried forward with all prac- 
ticable haste. It is thought that this important link in 
the chain will be completed in a few weeks and ready for 
active operation. Its importance in the general branch 
system controlled by the O. R. & N. Co. is great, for the 
reason that by building a road from Sutton down to 
Texas Ferry, (Riparia) the missing link is supplied, and 
the company has an independent road clear through to 
Portland. This gap filled, and the necessity is obviated 
of using that portion of the Northern Pacific Company's 
main line from Palouse Junction down to Wallula. 
Heavy tribute has been exacted and paid by the O. R.& 
N. Co. to the Northern Pacitic ever since the completion 
of the branch road to Palouse Junction, for every bushel 
of wheat hauled and every pound of freight carried. 
North of Snake River and south of the Northern Pacific line 
is one of the great grain belts of the Inland Empire. It 
embraces one of the richest, most fertile and most pro- 
ductive sections on the North Pacific coast. Through 
this splendid region the lines of the O. R. & N. Co. extend, 
commencing at Palouse Junction and terminating at 
Moscow oat Farmington. 

This same fertile agricultural belt is tapped by the 
Northern Pacitic by a branch road leaving the trunk line 
at Marshall, near Spokane Falls, and running southeast 
toa point not far from Lewiston, Idaho. This branch is 
about 105 miles long. However, by the completion of the 
twenty-five mile branch by the O. R. & N. Co. a nearer 
and more direct route is secured to tidewater than by the 
other branch. With the three branches now in course of 
construction a great area of rich country will be tapped 
and all made tributary to Portland. 

These three lines are called respectively the Pleasant 
Valley branch (forty-eight miles long), Rockford branch 
(thirty-three miles long) and the Mullan branch (ninety 
miles long). Strictly speaking, these lines are not being 
built by the O. R. & N. Co., as that corporation has no 
charter authorizing them to construct these branches, 
The Pleasant Valley branch is being built by the Oregon 
Railway Extension Company. It commences a short dis- 
tance below Endicott, on the Palouse branch, and extends 
north and east to a junction with the Rockford line. The 
Rockford line is belng build by the Washington & Idaho 
Railroad eeneane. It starts at Farmington and runs 
north to Rockford. The Mullan branch connects with 
the Rockford line at Hangman creek and extends almost 
due east to Mullan. This is the branch which will connect 
with the Coeur d’ Alene mines. It is also being con- 
structed by the Washington & Idaho Railroad Company. 
Completion of the line to Rockford will leave only a very 
short gap between that point and Spokane Falls. Twenty- 
six miles of road will reach that city. 

Besides the branches mentioned above—both those in 
operation and those in process of construction—the O. R. 
& N. Co. are building another line. This branch leaves 
the trunk line at the mouth of Willow creek, and extend- 
ing south, reaches Heppner. The distance is 464% miles. 
Work on this line is being pushed rapidly by the con- 
tractor and will probably be completed within six weeks. 


Southern Pacific.— About 85 miles of track have been 
laid on the Stockton & Tulare extension and the end of 
track is now 16 miles beyond Porterville. Work on the 
Huron line has been abandoned for the present. An ex- 
tension of 25 miles is proposed from Corvallis to Junce- 
tion, Ore. 

Atchison, Topeka & Santa Fé.—Trains began run- 
ning Aug. 18 between Los Angeles and San Diego over 
the Santa Ana short line which has just been completed. 
—A report is in circulation that the Mexican Pacific en- 
terprise, to which we have frequently referred, has been 
taken up by the Santa Fé company and will be carried 
out as an addition to their Sonora system. 

San Francisco & Northern Pacific.—An interview 
with Col. J. M. DonAnvE, President of this California 
system, as reported in the Portland Oregonian, quotes 
him as follows in regard to the proposed extensions of 
this line: 


“ Parties in San Francisco, have offered to bond the 
road in England in order that more capital might be had, 
and I have had the same offer in the East, but as to the 
extension of the road toward Idaho, that is not the im- 
mediate object. The desire is to extend the road toward 
Eureka and go right into the redwood country, where we 
would find immediate business. Then we might take up 
an extension toward Idaho, but $3,000,000 would be ample 
to build that. Some people have had an idea that we 
would only build over Beckwith pass to the eastern line 
of California, but we would go through Eastern Oregon 
into Boise valley. The route is perfectly feasible. There 
is no need of snowsheds anywhere. It is true that I have 
had a preliminary survey made, and [ will go further 
and say I have had the route located through all impor- 
tant passes according to law. I made a reconnoissance 
two years ago, before the Chicago & Northwestern or 
any other road ever thought of going in there.” 


Oregon Pacific.—It it stated that Col. WM. M. Hoaa, 
Vice-President and General Manager of this Oregon com- 
pany, has secured additional capital for the work, and that 
construction will be resumed at an early date. Additonal 
steamers are also to be put on between San Francisco and 
Yaquina. The old story of a connection with the Chicago 
& Northwestern is also repeated. 

Chicago & Northwestern.—Iit is stated that the com- 
pany has bought the right of way and tunnel owned by a 
local company for a line from Whitewood, Dakota, to 
Deadwood and will begin work at once grading the line. 


Rocky Fork & Cooke City.—The starting of a prelim 
inary survey on the rival to this company, the Billings: 
Clark’s Fork & Cooke City, bas aroused this company 
again, and a meeting of the directors was held at Laurel, 
Aug. 9, to make arrangements for resuming work on the 
grade. 

Union Pacific._A preliminary survey has been made, 
from Huntington, Ore., down the Snake river to the Pine 
Creek mines. 

Northern Pacijic.—I\t is reported that the company is 
to build two large steamers to ply between Tacoma and 
Alaska in the summer months, and between Tacoma and 
Honolulu in the winter season. The enterprise can 
hardly fail to give a great impetusto through tourist 
travel from the East. It is expected that the Big Bend 
line will reach Davenport this season Work is to 
begin at once on the new shops at Tacoma. There will be 
erected a wood working shop S) * 200 ft., car shops Lao x 
0) ft., machine shop 120 X 2 ft., and blacksmith shop 
8) 200 ft. Besides these there will be a round house, 
holding 48 engines, and a freight warehouse 60 ~< 300 ft 
The shops will employ about 700 hands. 

A letter from New Castle,Col.,to the Denver Republi 
cansays: “After long waiting, and bright and roseate 
anticipations, it now looks as if there is absolutely no 
prospect for any railroad building in this section this 
year. Itis asad and sore disappointment. It will be a 
set-back to the business thrift hereabouts. Our coal 
mines will now have to lie dormant for another year. But 
this is only a postponement. Another year there cer- 
tainly will be a stirring railroad activity from this point 
west to Utah, and the country will by that time be more 
developed, so that it will derive a greater immediate ad 
vantage from this work than would be the case at this 
time.” 

New Projects and Surveys- 

Deming, Sierra Madre & Pacific. This railway is 
to be built by the Sonora, Sinaloa & Chihuahua company, 
whose organization was announced last week, It is to 
run from Deming south to Las Palomas thence southwest 
to Guerrero, 30 miles, thence west to Alamos and north 
to Guaymas, The headquarters of the company are at 
Deming, N. M. Gro. H. Sisson is President; Jas. A 
WILLIAMSON of Albuquerque is Vice-President ; CHas H. 
DANE Of Deming is Treasurer ; JAs 
ing is Purchasing Agent. 

Tacoma, Orting & Southwestern, This company 
has been organized at Tacoma, W.'T., to build a railroad 
for supplying the St. Paul & Tacoma Lumber Company's 
mill. The line will leave the Cascade 
Northern Pacific near Orting and will 
about 6) miles. 


C. TieRANY of Dem- 


division of the 

run southeast 
Preliminary surveys are now in progress. 

Antioquia,—This company has filed articles of incor- 
poration at Albany, N. Y., to build a railroad from the 
city of Medellin, Republic of Colombia, tojPuerto Berrio, 
on the river Magdalena. The list of incorporators includes 
JAS. S. NEGLEY, EATON N. Frispre of New York 
City, and EDWARD PaGe of Boston. 


The capital stock is 
$50,000. ; 


Proposals Open. 


Artesian Well._M. A. BALDwiIn, Elmore Station, Ala. 

Railway. Tennessee Midland, between Jackson and 
Tennessee river. Toor, MCGOWAN & Co.,or J. 8. Mc- 
TiGHE & Co., contractors, Memphis, Tenn. 

Railway. Louisville, New Orleans & Texas Pacific: 
25 miles, in Bolivar Co., Miss.; all embankment; average 
12,000 to 15,000 cu. yds. per mile. Toor, MCGOWAN & Co., 
274 Front St., Memphis, Tenn.; or J.8. McTigue & Co. 

Artesian Welis.—Ten 6-in. wells, 1) to 2 ft. deep; 
with casing. F. J. Drick, Orange, Tex. 

Pumping Machinsery.—-Two pumping engines of 10,- 
000,000 galls. daily capacity. Joun P. 
sioner of City Works, Brooklyn, N. Y. 

Water Pipe.—Cast-iron pipe; 12,000 pieces of 6-in., 6,000 
of 8-in., 2,000 of 12-in., 1,500 of 16-in., 200 of 24-in. Gro. B. 
Swirr, Commissioner of Public Warks, Chicago, Il. 
August 13. 

Sewage Welland Pumping Plant.--Plans and speci- 
fications at the office of the City Engineer. F.MUNCHRATH, 
Chairman of Sewer Committee, Sioux City, la. August 14. 

Granite.—Cut granite for Maryland Hospital for the 
Insane, near Catonsville. J. CRAWFORD NEILSON, Archi- 
tect, 110 North St., Baltimore, Md. August 15. 

Railway.—New York, Ontario & Western; from New 
Berlin to Edmeston, 7 miles. Specifications, profiles, etc., 
on file. E. CANFIELD, Chief Engineer; N. Y., 0. & W. Ry., 
Middletown, N. Y. August 15. 

Stone.—Indiana Bedford buff stone. Architect, M. 
RUMBAUGH, 66 W.3d St., Cincinnati. 
Sidney, O. August 15. 

Masonry. — Erection and completion of additional 
basement and area walls, including excavation and con- 
crete foundation, for public building at Wichita, Kan. 
W.A. FReReT, Supervising Architect, Treasury Depart- 
ment, Washington, D.C. August 15. 

Excavation.—Improvement of shallow flowage, Pegan 
meadows, Lake Cochituate ; about 60,000 cu. yds. of earth 
excavation. THE WATER BoAkp, Boston, Mass. Aug. 15. 

Street Work.—Grading, cobble stone paving, granite 
block paving. Jonn P. AbDAmMs, Commissioner of City 
Works, Municipal Building,Brooklyn, N.Y. August 15, 21. 

Bridge.—Over Bullock’s creek. Plans and specifica- 
tions on file. JAMes B. ALLISON, Clerk of Commissioners 
of York Co., Yorkville, 8,C. August 18. 

Cribs.—Two cribs at Sturgeon Point light station,Michi- 
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gan. Also rebuilding superstructure of crib at Racine 
light station, Wisconsin. Maj. S. M. MANSFIELD, U. 8. 
Lighthouse Engineer, Detroit, Mich. August 20. 

Sewer. Vitrified stoneware pipe sewer; 20 and 12-in. 
pipe; manholes, ete. THos. J. LANAHAN, Clerk, Board of 
Contract & Apportionment, Albany, N. Y. August 20. 

Asphalt Pavement.—About 2,000 sq. yds. of asphalt 
pavement, and about 1,800 sq. yds. of asphalt walks in the 
public grounds. Col. JoHN M. Witson, U. 8. A., Office 
of Public Buildings & Grounds, War Department, Wash- 
ington, D.C. August 20. 

8 eam Heating.— At Central Islip, L.I. DEPARTMENT 
or Pusiic CHarities, 66 Third Ave., New York City. 
August 21. 

Laying Water Mains.—THE COMMISSIONER OF PUBLIC 
Works, 31 Chambers St., New York City .August 21. 

Street Work.--Regulating, grading, curbing and flag- 
ging. THe COMMISSIONER OF PUBLIC Works, 31 Cham- 
bers St., New York City. August 21. 

New Croton Aqueduct.—|ron lined masonry aqueduct 
near Shaft No, 300n Section 14. Plans and specifications 
on file. James C. DuANg, President, Aqueduct Commis- 
sioners, 280 Broadway, New York City. August 2. 

Valves, -Fifteen 48-in. stop-cock valves and gearing. 
James ©. DUANE, President, Aqueduct Commissioners, 
28) Broadway, New York City. August 22. 

Ties, Lumber, Etc.—Ties, lumber, car roofing and 
sheeting. JoserpH Hickson, General Manager, Grand 
Trunk Ry., Montreal, Canada. August 25. 

Buildings.—City and county buildings. Architect, 
FE. J. Lennox, Toronto. Jonn Jones, Chairman, Court 
House Committee, Toronto, Ont., Canada. August 27. 

Water-Works.—-Complete system. E.H. KILPATRICK, 
City Clerk, Caldwell, Kan. August 30, | 

Water-Works.—Bids for construction only, or for 
construction and operation. Plans and specifications at 
the office of the City Engineer of Waco, and at the office 
of Gro. C. MorGan, C. E., 15 Major block, Chicago, 11. 
A. HINCHMAN, Mayor, Waco, Tex. August 30. 

P1 ne for Jail.— Plans for county jail on lot 41 X 120 ft.; 
$300 for accepted plans. J. F. MULGREw, Santa Rosa, Cal. 
September 5. 


Contracting. 


Dry D>-ck. —- Proposals will be advertised for the con- 
struction of the Government dry dock at Kingston, Ont. 


Tunnel.—J. C. Carpenter & Co., of Richmond, Va., 
have the contract for the Eighth St. tunnel at that city, 


Sewerage. At Montgomery, Ala., all the bids for 
completing the sewerage system have been rejected, and 
new bids called for. The list of bids was given last week. 

Pumping Engine.—The Town Council, Windsor, Ont., 
has awarded the contract for a pump of 3,000,000 galls. 
daily capacity,to Kerr Bros., of Walkerville, for $10,000. 

Cable Railway Plant. — F. C. FLORENCE, Chief Engi- 
neer of the Union Cable Ry., at Kansas City, Mo., has 
awarded the contract for machinery to the Walker Mfg. 
Co., of Cleveland, 0. 


Water Pipe.—The Water Committee, Montreal, Can- 
ada, has awarded a contract to Geo. Hipley & Son for 450 
tons of 12-in,. and 260 tons of 6-in. pipe at $36 per ton. 


Granite. — The Bodwell Granite Co., of Rockland, Me., 
has the contract fora six-story front of Jonesboro red 
granite at Newark, N. J. 

Bridge Masonry.—At Troy, N. Y., the contract for 
the mason work on the new bridge over the Poestenkill 
at 2nd St., has been awarded to Malone & McKenna, at 
$6,221. 

Water Tower.—The contract for the water tower at 
Cedar Falls, Ia., has been let to W. A. Lee, of St. Paul, 
Mion., for $5,594, complete. Lowsrta & Curtis, of St. 
Paul, are the engineers, 


Water Works.— St. Ignace, Mich.—The contract for 
the construction of the water- works, complete, has been 
let to Geo. C. Morgan, of Chicago, who designed the 
works, for $37,430, 


Electric Railways.—Danrille, Va.—The Danville 
Street Railway Co. will adopt an electric system, and 
has contracted forthe plant. The line will aiso be ex- 
tended, 

Manchester, Va.—The Manchester Street Railway & 
Improvement Co. has decided to adopt an electric sys- 
tem for the street railway, and will commence work at 
once. 

Street Railway Material.—The Dummy Railroad Co. 
of Dayton, Ala., will soon advertise for bids for the con- 
struction and equipment of the road. The line has been 
surveyed, and cross-ties are being cut. President, H. W. 
MORGAN, 


Kansas City, Kan..is making great improvements. 
The city council has let contracts for public works 
amounting to $175,000. Work has also commenced on the 
tweifth bridge across the Kaw river to cost $66,000, 

Bridge.The following proposals have been received 
by J. P. ApAms, Commissioner of City Works, Brooklyn, 
N. Y., for removing and rebuilding the Third Ave. bridge 
over the Gowanus canal: Daniel J. Creem, $37,000; Chas. 
Hart, $39,700; Stewart & McDermott, $42,700; Booth Bros., 
$44,990. 


Dam.—The new dam at Holyoke, Mass., will be 2,000 ft 
long, built of rubble masonry. It will form a storage 
reservoir with a surface area of 114 acres and about 16 ft- 
of water. It will be built to half the height this year, 
and completed next year. The plans have been prepared 
by City Engineer ELLSworTu. 


Pumping Machinery.—The Board of Trustees, Sacra- 
mento, Cal., have received the following proposals for a 
new pumping engine of 1,000,000 galls. daily capacity : 
Holly Mfg. Co., Lockport, N. Y., Gaskill engine, No. 7, 
$38,000; No. 6, $30,000. Parke & Lacy, San Francisco, Cal., 
Knowles engine, $40,000. A. L. Fish, San Francisco, 
Worthington engine, $38,100, $38,500, $41,000. H. P. Gregory 
& Co., San Francisco, Cal., Blake engine, $47,500. 

Pipe Sewer.—The city of Ashland, Wis., is laying 
about 15,000 ft. of cement sewer pips; 22 in. X 29in. oval; 
15 in. X 23 in. egg-shaped, and 8 in. circular. The Eau 
Claire Cement Pipe Co. is furnishing the pipe. Most of 
the large sizes is made at Ashland. J. P. Fox, of Eau 
Claire, has the contract for trenching and pipe laying. 
The plans for the sewerage system were made by CHEs- 
TER B. Davis, C. E., of Chicago. 


New Croton Aqueduct.—At the meeting of the new 
Board of Commissioners on Aug. 1, plans and specifica- 
tions submitted by the Commissioner of Public Works for 
building an iron lined masonry aqueduct near Shaft 30, on 
Section 14; were approved and adopted. Proposals were 
ordered to be advertised for this work and for 48-in. stop- 
cock valves and gearing; the proposals will be opened 
Aug. 2. 

The Commissioners have awarded to O'Brien & Clark 
the contract for deepening and completing Shaft 24, to 
connect with the tunnel under the Harlem river, upon 
their bid of $84,422.50. The next lowest bid was $85,020. 


Harvard Bridge.—The fcllowing proposals were 
opened Aug. 6 by the Harvard Bridge Commissioners, 
at Boston, Mass., for the construction of the draw foun- 
dation and pier for the Harvard bridge across the 
Charles river between Boston and Cambridge: Boynton 
Bros.. Boston, $26.875; McInnes & Parker, Boston, $29,000: 
Wm. 8. Norton, Boston, $31,498: J. N. Hayes & Co. 
Boston, $33,312; F. G. Whitcomb, Boston, $36,865. The 
contract was awarded to Boynton Bros. 


Rip-Rap.—The following proposals for stone for rip- 
rap work on the Connecticut river have been received by 
E. C. Davis, C. E., Northampton, Mass.: F. M. Cook & 
Sons, Northampton, $1.75 per cu. yd. for 1,000 cu. yds. or 
more; Wm. P. Latham, of Florence, Mass., $2 per cu. yd, 
for 3,000 cu. yds. or all; Geo. M. Atkins & Co., Palmer, 
Mass., $2.30 per cu. yd.; Geo. W. Hendricks, Easthampton, 
Mass., $2.40 per cu. yd.; Boston & Maine R. R. Co. (W, 
BISSELL, Chief Engineer), Boston, Mass., $2.65 per cu. yd- 
Contracts were awarded to F. M. Cook & Sons, for 1,000 
yds. at $1.75, and to Wm. P. Latham, for 3,000 yds. at $2. 


Submarine Pipe Laying. — A new line of 6-in. cast- 
iron water pipe is being laid across the East River from 
79th St., New York, to Blackwells Island; it will furnish 
1,500,000 galls. per day. At present all the water on the 
island is obtained through the line running from 62nd St. 
which was laid about 15 years ago, and which is of 
wrought-iron, inclosed in a covering of oak, filled with 
cement to prevent the action of the salt water upon it. 
The new pipe has no covering. 


Trenching and Pipe-Laying.—The following propo- 
sals have been received by the Executive Board, Roches- 
ter, N. Y.: Group No. 135; Wm. Dyer, $2,917.90; Geo. 
Chambers, $3,043.15; Wm. Fuller, $3,709.30; N. L. Brayer, 
$4,471.20: John Howe, $4,555,30; David Clancy, $5,377.30; 
Weider & McMahon, $5,677. The contract was awarded to 
Wm. Dyer, as follows: 11,405 lin. ft. of excavating and 
back filling, 15 cts. per ft.; 2460 ft. of 10 in. cast-iron pipe 
and specials, 14 cts. per lin. ft.; 1,860 ft. of 10 in., 12 cts.. 
6,455 ft. of 8 in., 9 cts.; 550 ft. of 4in., 8cts.; additional 8 and 
10 in. lead joints, 50 cts.; 6-in. 30 cts.; 4-in. 25 cts. Group 
No. 136; Geo, Chambers, $2,679.50; Wm. Dyer, $2,958.15; 
Weider & McMahon, $3,317.70; David Clancy, $3,579.70. 
John Howe, $3,743.75; N. L. Brayer, $3,764.30, The con- 
tract was awarded to Geo. Chambers, as follows : 7,815 lin. 
ft. of excavation and back-filling, 23 cts. per ft.; 380 lin. ft. 
12-in. cast-iron pipe and specials, 18 cts.; 700 ft. of 10-in., 
16 cts, ; 170 ft. of 8-in. 14 cts.; 4,715 ft. of 6-in., 11 cts.; 1,760 
ft. of 4-in, 9 cts.; 12, 10 and 8-in. lead joints, 2 cts.; 6 and 4- 
in., 1 et.——Group No. 137 ; Geo. Chambers, $3,729.05; N. L. 
Brayer, $4,082.30; Wm. Dyer, $4,350.85; John Howe, 
$4,775.55; David Clancy, $6,205.25; Weider & McMahon, 
$7,848.55. The contract was awarded to Geo. Chambers, as 
follows: 12,145 ft. of excavation and back-filling, 19 cts.; 
2,605 lin. ft., of 10-in. cast-iron pipe, 15 cts.; 3,195 ft. of 8-in. 
13 cts.; 5,310 ft., of 6-in., 10 cts.; 920 ft. of 4-in., 9 cts.; 10,8 
and 6-in. lead joints, 5 cts.; 4 in. 1 ct. : 

Dredging.—The foilowing proposals for dredging in 
the Hudson river have been received by JAMES SHANA- 
HAN, Superintendent of Public Works, Albany, N. Y.: 
Round shoal; P. W. Myers, 28% cts. per cu. yd.; Lane & 
Brumelkamp, 29.9 cts.—Arsenal dock, Troy; Lane & 
Brumelkamp, 3 cts.; P. W. Myers, 384% cts.—Bogart 
light; E. M. Payn, 16% cts.; P. W. Myers, 224% cts.; Lane 
& Brumelkamp, 2% cts.—Parda Hook; P. W. Myers, 15% 
ets.; E. M.Payn, 21 cts.; Lane & Brumelkamp, 24 cts.—At 
Troy, N. Y.; P. W. Myers, 38 cts.; Lane & Brumelkamp, 
40 cts. Contracts were awarded to the lowest bidders. 





Water-Works.—Pheniz, R.I.—The Phenix Water Co., 
R. G. HOwLanp, President, has decided to extend 
the present water system through River Point, making a 
10 years contract with the citizens along the line. The 
length will be 644 miles and contracts have been awarded 
as follows: pipe, Warren Foundry & Machine Co., Phillips- 
burg, N .J.; hydrants and valves, Ludlow Valve Co., Troy, 
N. Y; pipe laying, H. B. Leach, Philadelphia, Pa. The 
contract calls for the completion of the new water sys- 
tem by Jan. 1, 1889. The new district will be more exten- 
sive than the present one, having 63 hydrants, while the 
present one has only 40; there will also be a larger num- 
ber of valves, 37 having been ordered. 

Newton, Pa,— The following proposals have been re- 
ceived recently by the Newton Artesian Water Co. 
for the construction of water-works; including a reser_ 
voir with a capacity of 500,000 galls., 344 miles of 4,6 and 
8-in. cast-iron pipe, 34 tons of branches and specials, 20 
fire plugs, valves, etc.: Thomas H. Ryan, Philadelphia, 
Pa., $15,768; S. Robinson March, Phoenixville, Pa., $17,759 ; 
Opperman & Hillport, Holmesburg, Pa., $17,894; 8. C, 
Eastborn, Langhorn, Pa., $20,186; T. Wm. Harris & Co. 
New York, $21,228; Malcolm Peters, Philadelphia, Pa., 
$28,722. 

Western Maryland Railroad.— The contract for 
building the Baltimore & Harrisburg Railway (Western 
Extension) from Ortanna, Adams Co., Pa., 8 miles west of 
Gettysburg, toa junction with the main line of the West- 
ern Maryland R. R., in Washington Co., Md., near Blue 
Ridge Summit Station, Franklin Co., Pa., has been 
awarded to Messrs. Keller & Crossan (John Keller, of 
Lancaster, Pa.; Kennedy Crossan, of Philadelphia, Pa.). 
The following are the prices to be paid per cubic yard for 
the various kinds of work: For tunnel excavation, $3; 
solid rock, 70 cts.; loose rock, 35 cts.; earth, 20 cts.; first 
class bridge masonry, $8; second class bridge masonry, $6; 
culvert masonry, $3; ballast, 70 cts. The contract does not 
include bridge superstructure, of which there is very 
little, nor tracklaying. The length of line under contract 
is 15 miles. The route is practically that of the old Tape- 
worm Railroad, projected and partially constructed by 
Hon. THADDEUS STEVENS, some 51 or 52 years ago. 
Changes are made to avoid two of the tunnels, and to 
shorten the line about 1% miles. Ten miles of the line 
under contract is on the ascent of the Blue Ridge Moun- 
tain from the old Maria Furnace to Blue Ridge Summit. 
The road is to be completed and put in operation to 
Fairfield, Pa., this fall, probably by the middle of No- 
vember, and the entire line is to be completed by May 1, 
1889. J. M. Hoop is President and General Manager of 
the Western Maryland R.R., with office at Baltimore, Md. 


WATER. 


8t. Louis, Mo.—The new engine for the water-works 
has been given a trial test. Itis a high pressure beam 
engine, cylinder 85 ins. diameter and 10 ft. stroke; and 
has a daily capacity of 16,500,000 galls. It was built by 
the Fulton Iron Works, of St. Louis. 


Poor Water Supply. Mt. Vernon, N. ¥.—There has 
been complaint as to the condition of the water supply, 

nd several] cases of sickness are attributed to the water. 
The mains are to be examined to see if they have been 
fouled by dead fish or other matter. 

Philadelphia, Pa.—The question of the bad quality 
of the water supply, owing to pollution by sewage, 
drainage from cemetries, etc., is again being agitated. 
The Delaware water is said to be of good quality before 
it is polluted. 


Rochester, N. Y.—The quality and quantity of the 
present supply is again being discussed. City Engineer 
Tusss states that an addifional conduit, pumping station, 
etc., for doubling the present supply from Hemlock lake, 
would cost $800,000; and by limiting the annual expendi- 
ture for pipe extension to $50,000, which would be suffi- 
cient, the city could well afford to appropriate $800,000 
for the proposed new conduit. The interest on that sum 
at 3 per cent. would be $24,000. That would make a total 
of $74,000 a year, over $20,000 less than the city now pays 
for pipe extensions alone; the amount devoted to this 
purpose for this year being $100,000, which is too large. 
An increased water supply is urgently needed. 


Denver, Col.—For the last few months there has been 
much complaint at the insufficiency of the water supply 
for irrigation. Every year the question of this water 
supply is becoming more troublesome. The city wants 
more water. Thousands of trees have perished during 
the past two or three years, and the streets often go too 
long without being flushed. At the same time the 
farmers, some of whom settled along the Platte 25 years 
ago, say their rights are prior to those of Denver, and 
they must and will have water for their crops. The com- 
mittee fully realizes the gravity: of the situation; the 
general opinion was that they did not wish to deprive the 
farmers of sufficient water for their crops, but at the 
same time Denver must have her share, and would have 
it. There is said to be much seepage from the ditch. 
The Joint Water Committee has ordered the contractor, 
Joseph Williams, to at once place locks on the box regu- 
lating the amount of water supply to farmers along the 
line of the ditch; and to place the gauge so that the 
exact amount, and no more, water than their receipt 
shows them entitled to shall be furnished. 
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Jersey City, N. J.—The Board of Finance & Taxation 
has fixed the annual appropriation at $1,725,91.87. Of 
this sum the Board of Public Works gets $59,799.76. 

Marion, 0.—Jonn W. Hix1, M. E., of Cincinnati, O., 
has been engaged to prepare plans and specifications for a 
system of sewerage to cost about $60,000. 

Memphis, Tenn.— The Equitable Gas Co., a new com- 
pany, with a capital stock of $500,000, has commenced 
operations and is now furnishing gas. The city has now 
two gas companies. 

Grand Island, Neb.—The city obtains its water supply 
from driven wells. There is a large well 20 ft, deep, at 
the bottom of which are thirty-two 2-in. wells; pipes 
from the wells lead to the main suction pipe of the en- 
gine. At Sacramento, Cal., the Water Committee of the 
Improvement Association is considering the advisability 
of introducing a similar plan. 

Water Supply of Boston, M:ss.—Steps will soon be 
taken to purify the water supply of Boston by the re- 
moval of about 60,000 cu. yds. of earth from the bottom of 
Lake Cochituate. This wil) deepen the basin and do 
away to a great extent with weeds and vegetation which 
thrive in shallow water. 

Sewage Disposal.—City Engineer ScowpeEn, of Louis- 
ville, Ky., has, at the request of the Sanitary Committee 
of the Central Kentucky Lunatic Asylum, prepared plans 
forasystem of sewage disposal by distributing it over the 
the grounds as a fertilizer. The simplest plan will in- 
volve an expenditure of $12,000 for machinery, pipes, etc,, 
while a more elaborate plan will cost $20,000. The plans 
will be considered shortly and one of them decided upon. 


Jersey City N. J.-—The Board of Public Works has de- 
cided to again advertise for proposals for furnishing the 
city with a new water supply ; also for bids for filtering 
the present supply. This action was taken at the instance 
of the Corporation Attorney and Council of Bayonne, 
who claim the supply furnished that city by Jersey City 
is impure, and, if there is not an improvement, they will 
go elsewhere for water. 

Birmingham, Ala.—The Birmingham Water-Works 
Co. has awarded to Dunn Bros., of Columbus, Miss., the 
contract for the construction of two tunnels, one 400 ft. 
and one 2,200 ft. long, a reservoir covering about 30 acres, 
and a canal 6 miles in length. The company will furnish 
pumping machinery and pipes. The water will be taken 
from the Cahaba river and pumped into the reservoir, on 
Shades mountain, 3 miles distant, whence it flows into the 
city. The daily capacity will be about 8,000,000 galls. 

Irrigation.—_Folsom, Cal.— Work is progressing on 
the irrigation canal which is being constructed by convict 
labor for the Folsom Water Power Co. The western side 
of the canal will be a wall of rough undressed granite, 10 
ft. wide at the top and 19 ft. 6 ins. at the bottom. The 
material for this is being quarried on the ground. A tem- 
porary dam and a flume are being built to divert the 
course of the river in order to enable the construction of 
the permanent dam to be commenced. Two of the der- 
ricks will be operated by water power, and the other two 
by steam. P. A. HumBeErt is Chief Engineer; and JOHN 
CALVERT is the contractor. 


Burlington, Ia.—The following are the principal points 
in the new water ordinance : The company is given an ex- 
clusive privilege for 25 years ; 544 miles of additional mains 
to be laid under the direction of the City Council, and addi- 
tional hydrants to be placed as to make the total number 
not to exceed 300. Artesian wells are to be sunk and in 
case they are not a success, a filter-bed is to be con- 
structed, fire proof bulidings to be erected, and the ne- 
cessary machinery to be put in operation to furnish the 
citizens with good filtered water. The hydrant rental 
is to be $20,000 for 300 hydrants; $10 each per annum for 
extra ones on the present lines and additional 5% miles, 
and $50 each for all those on future extensions. The city 
reserves the right to purchase the works at the expira- 
tion of 10 years or any succeeding term of five years, 
upon one year’s previous notice; the valuation to be 
fixed by three disinterested parties, to be chosen one by 
the city, one by the company, and these two to select the 
third, 

Sewers.—Greenfield, Mass.—The selectmen are ex- 
tending the sewers, and will build a sewer to take the 
place of a present open brook, 

Lowell, Mass.—The Common Council has voted a 
loan of $50,000 for sewers. Work has been commenced 
on the Vernon St. sewer, 550 ft. long. 

Jamestown, R. I.—The Town Council has taken 
action with regard to securing better sewerage. 

Willimantic, Conn.—Work is progressing on the 
sewer. The work is being done by contractor Durfey. 

Cincinnati, O.—The trunk sewers in Ludlow Ave. 
and Hamilton pike, Cumminsviile, are completed; in 
some places the trench was 17 ft. deep and 8 ft. wide. 
Work is now in progress on Bluerock St., and the en- 
tire job is expected to be completed in September. The 
contractors are Huston & Walsh. 

Hastings, Neb.—The drainage question is being 
agitated, typhoid fever having appeared again. The 
city is very flat. 

Portland, Ore.—A sewerage system for East Port- 
land is considered necessary, and the matter is being 
agitated. 





Galveston, Tex.—Contractor Siegel, of New York, who 
has the contract for boring a series of artesian wells to 
supply the new city water-works now under construction, 
the united capacity of which shall be 2,000,000 gallons 
daily, for which he is to receive $80,000 if successful, has 
struck with his first well, at a depth of 747 ft., the deepest 
water-bearing stratum of sand yet penetrated. The 
depth of the stratum is 55 ft., and the flow of water is 
fully as strong as that secured at any of the wells sunk in 
this city before development. Boring was at once sus- 
pended and a 10-in. strainer has been sunk the entire 
depth of the water-bearing stratum of sand. It is thought 
that when this well is thoroughly developed, it will yield 
from 400,000 to 508,000 galls. daily. The second well under 
way has reached a depth of 500 ft., and is making favora- 
ble progress. It is located on a line with the first well, 
and is about 20 ft, distant from it. 


Brooklyn, N. ¥.—City Works Commissioner ADAMS 
has awarded to Andrews & Co. the contract for construct- 
ing driven wells on land owned by the city just below 
Baisley’s Pond. Under the contract the firm is to guaran- 
tee to supply 6,000,000 galls. of water a day, and isto receive 
$175, 000. If the yield shall exceed this, it will be taken 
by the city without extra expense, and if it shall be less, 
than the contractors will be proportionately reduced. 
The contract includes machinery, plant, etc. There will 
probably be about 100 wells and by the end of September 
the city will begin to receive the water from them. The. city 
now has four driven well pumping stations and all were 
constructed by Andrews & Co. They are known as Spring 
Creek, Baisley’s, Clear Stream and Forest Stream. To- 
gether they produce a very large proportion of the water 
consumed by Brooklyn, and had it not been for these sta- 
tions Brooklyn would have long since experienced a water 
famine. Andrews & Co. were paid at the rate of $36,000 
for each million gallons. There are also to be engine and 
boiler houses near Baisley’s Pond, the design being to get 
more water from the pond. They will cost $25,000. This 
action of the Commissioner is the first taken under the 
resolution of the Aldermen recently passed, authorizing 
the issuance of $1,300,000 worth of bonds for the exten- 
sion of the water supply of the city. 

The reservoir at Ridgewood asat present constituted, is 
capable of holding 160,000,000 gallons of water, or suf- 
ficient to supply the city for between three and four 
days. The proposition of the Commissioner of City Works 
is to make it twice as large, or to give it a capacity of 
320,000,000 gallons. It is now divided into two parts, and 
with the extension there will probably be four separate 
basins. 

It is roughly estimated that the improvements to be 
made will give the city an increased supply of water of 
20,000,000 gallons per day, or sufficient for all present 
needs. 


Woter-Works.— Massachusetts.— Boston. The Water 
Board has asked for an additional loan of $100,000 for the 
extension of mains.——Winchendon. An additional sum 
of $300 has been appropriated for investigations as to a 
water supply. —— Great Barrington. Another stream 
has been diverted to the reservoir._—-Lynn. Babb & 
Hatchard have purchased the business of the Lovers’ 
Leap Spring Water Co. 

Connecticut, — Windsor Locks. The charter of the 
local company will be purchased by Fennessey, Arm- 
strong & Co., of Springfield, Mass., if the town will grant 
an exemption from taxation for 10 years. It is proposed 
to pump to a stand-pipe by water power. 

New York.—Geneva. The water-works extension is 
approaching completion.——Clyde. Trenching and pipe 
laying will be commenced soon.——Fulton. The village 
has made a 5 years contract with the water company, and 
will pay $40 per hydrant.——Albany. Work is progress- 
ing on the reservoir for a new water supply. 

Pennsylrania,.— Allegheny. It is stated that most of 
the side streets have 4-in. mains, which would not furnish 
sufficient water in case of a big fire. 

Maryland.—Baltimore. Jones & Thorn have com- 
menced work on the 40,000,000 galls. reservoir at Guilford. 
The work will cost $40,260. 

Ohio.—7anesville. The Trustees of the Water-Works 
propose to erect a new stand-pipe for the high service 
system at a cost of $40,000. 

Virginia.—Lynchburg. A Holly engine of 2,000,000 or 
3,000,000 galls. daily capacity, has been purchased for $21,- 
200.—Clifton Forge. Water-works are projected. 

Georgia.—Americus. The water-works were tested 
Aug. 2, with satisfactory results. 

Florida.—Kissimmee. The Kissimmee Water Co. will 
have surveys and estimates made at once. 

Alabama.—Mobile. The City Council has approved 
the contract with the water company for 260 fire plugs at 
$50 each per annum for6 years.—Russellville. Water- 
works are projected. 

IUinois.—Hopedale. The water tower and tank are 
finished; the tower is 40 ft. high,and the tank is 16 ft. 
high, with a capacity of 1,500 barrels. C. M. Houghton,of 
Delavan, was the contractor. Water will be pumped 
from the 200 ft. well by a pump furnished by M. Loudon, 
of Bloomington. 

Iowa. — Cherokee. A system of water-works is to be 
established. 


Kansas.—Caldwell. Proposals for water-works are be- 
ing received. Address, E. H. KILPATRICK, City Clerk. 
— Wichita. The East Wichita Water Co., $50,000 capital 
stock, has been incorporated by A. A. Hypr,H. IMBopEN, 
J.C. Ristan, and others.——-Fairmount. Trenching and 
pipe laying is in progress, 

Nebraska. Pawnee City. Proposals are being re- 
ceived for water-works. The supply will be obtained 
from tube wells. A. A. RICHARDSON, of Lincoln, is the 
engineer.—-Lincoln. When the new pumping machinery 
is in Operation water will be drawn from over 100 driven 
wells, each having a flow of 20 galls. per minute. Only 60 
wells are now in use, 

Montana.—Helena. The new pumping engine for the 
Woolston water-works has been delivered. 

Oregon.—Portiand. The East Portland Water Co. haa 
presented a bill at the rate of $200 per month, but offers to 
take $150 per month if the city will grant a 7 years con- 
tract, dating from November, 1887. 

California. Benicia. The water company has 40 men 
at work on the lower dam. San Bernardino. It is pro- 
posed to issue bonds and build water-works. Santa 
Ana. The city proposes to issue bonds for $25,000 for 
water-works. Sacramento, There is considerable dis- 
cussion Over the water question; the mayor favors a 
supply from the Sacramento river, with the Hyatt filter 
system ; but artesian wells 115 ft. deep are also suggested. 
The Improvement Association favors the latter method 

Teras.Waco. The city is advertising for proposals 
for water-works, but for present emergencies the Council 
has made a contract for 1 year with the Waco Water Co.; 
taking 117 hydrants at $75 each. Waxahachie The 
city has decided to put in a system of water-works at a 
cost of about $30,000. The city will own the works. 
Water will be taken from Waxahachie creek. 
Houston. The Houston Water-Works Co. is laying new 
16-in. mains. 

Canada.— Montreal. A larger service main will be laid 
to the municipality of St. Louis. The new Worthington 
engine of 10,000,000 galls. daily capacity has been tested. 

Lachine. A company of Canadian and American 
capitalists has offered to construct and operate a system 
of water-works at Lachine, stipulating that in 20 years 
the town shall purchase the works for $75,000 and the cost 
of any additions that may be hereafter made, plus 10 per 
cent. of the whole price asa bonus. M. BEAUCHEMIN, of 
Sorel, has also made an offer and is preparing plans and 
specifications. 


Holyoke, Mass.—A question has arisen as to the right 
of the Water Commissioners to build the proposed dam 
at the Whiting Street brook, without first bringing the 
matter before the city government, but an investigation 
shows that the Board are acting legally, under the pro- 
visions of chapter 67 of the acts of 1884. It provides that 
the city, through its water commissioners, may take and 
use the water of the Whiting Street brook, and may take 
by purchase or otherwise, all lands, rights of way, ease 
ments for flowing, raising, holding and conveying such 
water, They can erect suitable dams and buildings, 
make excavations and raise embankments, They must 
file within 9) days a description of all property taken 
while making improvements, and provision is also made 
for paying land damages. For the purpose of paying 
all expenditures and liabilities incurred, the commission- 
ers can borrow such sums of money as they may deem 
necessary, to an amount not exceeding $390,000, and can 
issue therefor notes or bonds payable after one year in 
instalments of not less than $5,009, with interest not less 
than 6 per cent. This loan may be paid as provided year by 
year from the sinking fund, providing that it can be 
paid after contributing not less than 1 per cent, a year to 
the sinking fund from the surplus receipts of the water- 
works of that year, and the whole amount of the water 
debt outstanding. The act was accepted by both Boards 
of the City Council. When the water of the Whiting 
Street brook was taken it was paid for out of the surplus 
funds. The Board do not intend to expend more than 
$30,000 on the work this year, which will leave it partly 
done, and whenever they are obliged to exceed $30,000 
they will have to go to the City Council. 


Artesian Wells.— Winchester, Tenn.—An artesian 
well is to be put down by W. A. CRANE, 

Allendale, 8. C.—About $2,000 have been subscribed 
for putting down a well. Address J. M. Gray. 

Charleston, S. C.—The new well is down 1,375 ft. and 
will be continued to 2,000 ft., which is the depth of the 
other wells. Water was struck at 1,200 ft. and is flowing 
40 galls. per minute. 

New Orleans, La.—The well of the Consumers’ Ice Co. 
put down by the Southern Artesian Well Co., has a na- 
tural flow of 30 galls. per minute, and the ice company is 
now pumping 125 galls. per minute. 

Selma, Ala.—Wells will be put down by the Southern 
Artesian Well Co., of New Orleans, La. 

Butler, Ala.—About $1,000 have been subscribed by 
the County Commissioners and private parties, for an ar- 
tesian well. Address J. Courson. 

Decatur, Itl.—A water supply is proposed for a system 
of driven wells. A contract has been let for a test well.> 

Cairo, ITil.—An artesian well is projected. Address 
Capt. W. M. WILLIAMS. 
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Nebraska City, Neb.—The wellat the packing house is 
down 900 ft., but the water is very salt. 

Astoria, Ore,—T.G. BRAMEL is at the head of an enter- 
prise for boring anartesian well. Subscriptions are being 
received. 

Galveston, Tex.—The two wells at the cold storage 
warchouse, furnish a supply of 617,000 galls. per day. 
They were put down by contractor Byrnes.— Work is pro- 
greasing on the city well by contractor Siegel. 

Bonham, Tex.—Work is to be commenced shortly on 
the wells for the water-works. Address the mayor. 

Washburne, Tex.—The Washburne Town Co. will sink 
an artesian well for a water supply. 

Waco, Tex,.—An artesian well has struck a good flow of 
water at a depth of 1,180 ft. 


Electric Lighting...Farmington, Me.—The village 
corporation will contract with the Farmington Electric 
Light Co. for 25 street lights. 

Manchester, N. H.—The Manchester Electric Light 
Co. has been granted a three years’ contract for 200 lights, 
at 39 cts. per light per night, or 43 cts. if mast arms are re- 
quired, 

Great Barrington, Mass.— The Prudential Committee 
will contract for Zelectric street lights, at $1,500 per year. 

tasthampton, Mass.—The electric light committee 
has granted a franchise to E. T. Sawyer, H. G. Knicut 
and C, W. SMITH. 

Chambersburg, Pa.—The Chambersburg Gas Co. pro- 
poses to put in an electric light plant. 

Annapolis, Md_—The Annapolis Electric Light Co. will 
put in three engines of 100 H. P. each; one for the are 
system, one for the incandescent system and one for re- 
serve. 

Coshocton, O.-The Coshocton Electric Light Co. has 
been incorporated, with a capital stock of $10,000, 

Paducah, Ky.—The Paducah Gas Co. will put in an 
are and an incandescent electric light plant. The system 
is not yet decided upon. 

Covington, Ky.--The Kenton Electric Light Co. has 
applied for a franchise. 

Columbus, 8S. C.--The Congaree Gas & Electric Light 
Co. has contracted to furnish the city with 14 arc lamps. 

Athany, Ga.— The electric light company will put in 
an Edison plant. J.8. Davis is Secretary. 

Rome, Ga.—The Thomson-Houston electric light sys- 
tem has been put in operation. 

New Orleans, La,—The Louisiana Electric Light & 
Power Co. has purchased the plants and franchises of the 
Brush Electric Light Co. and the Westinghouse Electric 
Co. The plant recently burned will be replaced, and the 
contracts of these companies carried out. 

Natchez, Miss.—The Citizens’ Electric Light Co. has 
been organized; President, L. BALTO ; Treasurer, A. G. 
CAMPBELL. Capital stock, $25,000. The Van Depoele 
Electric Mfg. Co. will furnish the plant. 

Meridian, Miss.—The Westinghouse Electric Co., of 
Pittsburg, Pa., will put in an electric light plant. 

Little Rock, Ark,—The Little Rock Electric Light Co. 
will add an incandescent plant to its system. 

Normal, ill.—-An electric light plant is proposed to be 
putin. A local company will probably be formed. 

Berlin, Wis.—An electric light company will probably 
be organized. 

Telluride, Col,—The electric light system has been put 
in operation. The plant is operated by water power. 

Corvallis, Ore.—An electric light system is proposed. 

Vancouver, Wash. Ty.--The Vancouver Electric 
Light & Power Co. has been incorporated by Wa. E. 
MATSON, DAVID WALL, CHAS, BROWN, and others. Capi- 


tal stock, $15,000, 

Merced, Cal.—The Merced Electric Light Co. has been 
incorporated by W. E. Dean, A. K. P. Harmon, C. E. 
EL.Liort, and others. Capital stock, $100,000. 

Ingersoll, Ont.—The Reliance Electric Light Co., of 
Waterloo, has contracted to put in electric lights at 25 cts. 
per light per night. 


Pembroke, Ont., Canada,—-A report on the proposed 
system of water-works has been made by WILLIS CHIP- 
MAN, M. Am. Soc. C. E., of Brockville, Ont. The town is 
situated on sandy soil on the south shore of Lake Allu- 
mette, an expansion of the Ottawa river, which is about 
8 miles by 144 miles; the Muskrat river flows through the 
town, furnishing power for mills, and the Indian river 
joins the Muskrat within the town. The different sys- 
tems of supply are referred to, and pumping to a stand- 
pipe recommended. The amount of water necessary to 
supply the town, which has a population of about 5,000, 
would be about 200,000 galls. per day for all except fire 
purposes; and for fire purposes sufficient water is re- 
quired to give at least three 1‘s-in. streams 100 ft. high, or 
about 600 galls. per minute, being at the rate of 864,000 
galls. per day. After considering the different sources, 
he recommends the water from Lake Allumette, the sup- 
ply to be taken above the town to the west, at a distance 
of about 800 ft. from the shore, in 8 ft. or 15 ft. of water 
at high or low water. The pumping machinery to consist 
of a duplicate set of compound duplex pumping engines. 
The pipe system to consist of 5,700 ft. of 12-in. pipe from 
pumping station to western town limit; and the follow- 
ing for distribution, 500 ft. of 12-in,, 2,250 ft. of 10-in., 2,450 
ft. of 8-in., 6,800 ft. of 6-in. and 10,000 ft. of 4-in. Double 
nozzle hydrants are recommended. The cost is estimated 


at $50,000 without stand-pipe, for a complete system, 
capable of being extended to supply a population 
of 10,000; a stand-pipe would cost about $15,000, or an 
elevated tank about $13,000. He refers to the offer made 
in December, 1887, by a local company, to build and oper- 
ate water-works, but in view of the small cost of the 
works he sees no reason why the town should not con- 
struct the works for itself. Surveys and levels for the 
proposed plan were made by J. L. Morris, C. E., of 
Pembroke. 

Ellsworth, Me.—C.C. BuRRILL can give information 
regarding the proposed water-works. 

Waldoboro, Me.—The incorporators of the Waldoboro 
Water Co. have been notified to meet for organization 
Aug. 10. The town has voted to give the company an an- 
nual subsidy of $600 for ten years. 

Claremont, N. H.—W.N. Ellis & Co. are constructing 
the water-works. 

Orange, Tex.— Lutcher & Moore write us that they 
have bought the material needed in the construction of 
the water-works they are putting in at this place, 
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Special Reports of Water-Works 
Construction, 





THE ENGINEERING NEWS MANUAL OF AMERICAN 
WATER-WORKS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
eontractor in any way interested in Water-Works 
eoostruction and maintenance, and will be ef great 
value to Water Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in repurts at once upon 
the blanks which we have already sent to every 
Water-W orks office in the United States and Canada, 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 

roject in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


Groton, N. Y., July 19, 1888. 

EDITOR ENGINEERING NEWS :—We are to have agravity 
system of water-works, the supply to be cqnveyed from 
springs through 14% miles of 4-in. pipe to a 1,000,000-gall. 
reservoir located opposite and 200 ft. above the town. 
There will be about 2% miles of 8, 6 and 4-in. mains. The 
works are to cost $25,000 and to be owned by the village. 
Bids for construction to be closed July 28. The Board of 
Water Commissioners are: BENN CONGER, Prest.; D. T. 
BRADLEY Treas., and W. D. BALDWIN Secy. 


MEYERSDALE, Pa., Aug. 1, 1888. 

Eprror ENGINEERING NEws:—The Sand Spring Water 
Co. will complete its works in October. 8S. CHAMBER- 
LAIN is Prest., 8. B. PHUILSON, Secy., W. B. Cook, Treas. 
and G. L. BENForpD, Engr. of the company. J.S. GRAVES 
of a has the general contract for the works and 
JNO. PORTER the masonry contract. The pipes and spe- 
cials will be furnished by the Scottsdale Pipe Works. The 
supply will be conducted by gravity from Sand Spring to 
a 1,000,000 gall, reservoir. here will be 4% miles of pipe, 
100 taps, no meters and 20 hydrants. The ordinary and 
fire pressures will each be 110 lbs. Stock to the amount of 
$10,500 has been subscribed and it is expected that $5,500 
bonds at five per cent. will be issued later on. It is hoped 
that the annual operating expenses will be as low as $300, 
and that the revenue from consumers will be $1,000, and 
from the City, $600 a year. Population 2,000. L. A. SMiTH. 

PIERCE Cry, Mo., July, 1888, 
EbItoR ENGINEERING NEWS: — . ary system of 
water-works is now being construc here by J. GUIN- 
NEY who acts as ae Engineer and Superin- 
tendent, and who will own the works. The Designing 
Engineer is J. W. Nrek of Kansas City, Mo. The source 
of supply is a large spring in Guinney lake, and the water 
will be pumped to a stand-pipe 15 ft. in diameter and 
75 ft. high. There will be 7 miles of pipe and 22 hydrants, 
the city paying $1,700 a year for the latter. The works 

will cost about $40,000. Population, 4,000. 

G. H. SCHASEN, City Clerk, 

ANACONDA, Mont., July, 1888. 
EDITOR ENGINEERLNG sare laying was begun 
here June 25, There will be 644 miles of wrought-iron 
Kalamein pipe, size, from 4 to 8ins. The reservoir is 
being lined and we expect to have water in the city by 
Aug. 20. Jno. R. TOALE is Superintendent of Construc- 

tion. TuHos. W. BROOKS. 


MILES CiTy, Mont,, July, 1888, 
Eprror ENGINEERING News: —The water supply ques- 
tion has gone no further than a generally expre de- 
sire to have an adequate supply for fire and domestic 
purposes. Water would be taken from the Tongue river, 
and Holly system preferred, for which I think the city 
would give a 20 years franchise and pay from $1,500 to 
$2,000 a year for fire plugs. 8S. GorRDON. 
PITTSBURG, Pa., July 25, 1888. 
EpITtToR ENGINEERING NeEws:—I enclose herewith a re- 
port of the North Platte Water-Works Co., which. if you 
esire, you can insert in your valued journal. 


W.S8. Kunn, Gen. Man. Am. W. W. & Guarantee Co. 


NortH PLATTE, Neb.—This city lies on the line of the 
Union Pacific Railroad, about 350 miles west of Omaha, 
and although laid out only 10 years ago, it has grown to 
be a city of 5,000 inhabitants, and contains many thriving 


industries, among which may be mentioned several large 
flouring mills. There are alse three banks and numerous 
business houses, a fine court house, schools and churches. 
The surrounding country with its productive land fur- 
nishes excellent opportunities for farming, while the 
city provides a ready market for the products of the 
farm. 

In response to an imperative demand for an adequate 
water supply both for general use, and for fire protection, 
this was found in August, 1887. The North Platte Water- 
Works Co., with a capital stock of $125,000, having secured 
a liberal franchise from the city, dated July 14, 1887, and a 
majority of the stock being held by the American Water- 
Works & Guarantee Company, Limited, of Pittsburg, Pa., 
the latter company entered into a contract with the local 
company to construct the works. Work was commenced 
about September 1, 1887, and continued vigorously until 
the cold weather interfered, when it was stopped for the 
winter; not, however, until sufficient hydrants had been 
set and machinery placed to protect the business portion 
of the town against fire. 

The works when completed will consist of 6 miles of 
cast-iron mains, ranging in size from 12 to 4 ins., on 
which are set at proper intervals 45 double discharge 
Ludlow hydrants for which the city pays an annual 
rental of $65 each. There are also set at the corner of 
streets a sufficient number of stop valves to divide the 
system into smal] districts in case of accident and for 
purpose of repairs. The water supply is taken from the 
drive wells from 75 to 100 ft. deep near the center of the 
town, and so far as tested these give an ample supply of 
water of a most excellent quality. The system is that of di- 
rect pumping, and consists of two Waiker pumping en- 
gines, each having a capacity of 1,000,000 galls. every 24 
hours. These are enclosed by a handsome brick pum) 
house built after an approved plan. The works will be 
completed and in successful operation about Aug. 1, 188s, 
the total cost of the same being about $68,000. 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 98). 


Dover, Me.—The works were built in 1887; they 
were designed by M. M. 'T1ppD, of Buston, Mass.; F. 
DANFORTH, of Gardiner, Me., was Constructing 
Engineer, and J. A. GoopWIN is Superintendent. 
The contractor was J. J. NEWMAN, of Providence, 
R. I. The pumping machinery was furnished by the 
Deane Steam Pump Co., of Holyoke, Mass.; and the 
pipe and specials by the Warren Foundry & 
Machine Co., of New York; the Chapman valves 
and hydrants are used. The Piscataquis river is the 
source of supply, and the water is pumped toa reser- 
voir with a capacity of 750,000 galls. by a Deane 
steam pump of 750,000 gulls. daily capacity. There 
are 6 miles of cast-iron pipe, and 30 hydrants. Or- 
dinary and fire pressure, 70 lbs Debt, $60,000; rate 
of interest, 5 per cent. Annual revenue from city, 
$1,500. The franchise is for 40 years, and the hy- 
drant rental is $50 each per annum for 30 hydrants. 
The works are owned by the Dover & Foxcroit 
Water Co.; President, WESTON LEWIS; Treasurer, 
JostIAH S. MAXEY: capital stock, $160,000. The 
present population ‘is 4,000. (Date of special re- 
port ; May 16, 1888.) 


Waterville, N. Y.—The works were commenced 
September 10, 1887, and were nearly completed at 
the date of special report, June 13, 1888; about 1 
mile of distribution pipe and the lower dam remain- 
ing to be finished. They were expected to be com- 
pleted in July. They were designed hy W. B. RIDER, 
who was also Constructing Engineer. The con- 
tractor for masonry, foundations, buildings, trench- 
ing and pipe laying was W. WHITE,of Pulaski,N. Y. 
The pipe was furnished by the Warren Foundry 
& Machine Co., of Phillipsburg, N. J.; the specials 
by the Builders Iron Works, of Providence, R. I.; 
the valves by the Eddy Valve Co., of Waterford, N.Y., 
and the hydrants by R. D. Wood & Co., of Phila- 
delphia, Pa. The water is taken from springs and 
watershed, and the supply is by gravity. There isa 
storage reservoir with a capacity of 22,000,000 galls., 
and a distributing reservoir with a capacity of 
2,000,000 galls. There are 8 miles of pipe and 48 hy 
drants; the mains and services are of cast-iron. 
Cost of works, $52,000 ; debt, $50,000 ; rate of interest, 
4per cent. The works are owned by the village: 
stock and bonds, $50,000. The population is 1,936. 
(Date of special report ; June 13, 188.) 


(TO BE CONTINUED). . 





